


IN U.S. $6.00 MARCH 1989 = 


{oYoit(e\ a) (exc) 





sete anes ae ee Sate seater i : pee se ee i . i i Bae 
3 ee Bivens st is 5 % 

ee rr ee 

e ne 


_ NEXT-GENERATION TELEVISIO 
AVC] =a Al 


pes wsnosonsbest tes bdebapbte bans lanSLASbaeSHARiUASRSANOLURE I DARODONITLI em 


7 


IMPORTANCE OF HDT 








noes 


Rane Se LU HE 


WAVEFORM GHD BGARD DISPLAYS 





Sine het nT aed ENE EA IE MEN ae RETA AT SIMNR MIS SW SaNe Tee NSA AMPEG A RS HOES SMIET ASO SMES ER MN a ASRS DEE SESH IT Tithe ES NE ESE SN RE STE EC ESO SANA aM OEE MESH 


WAVEFORM AND BOARD DISPLAYS 
“en sastieeitatincebiacliaain baie rss snionsahirntireainenasiaatebUbAniiTid “i “i 





UT PNA SOAS ACPONOD AN ASMP te RENAME NCAP 


eres asimple plan ofattack. 


Programmers will appreciate clustered VAX 
workstations. Graphics, like waveforms and shmoo 
plots, make heavy debug and analysis light work. 
Simulation and other tactics. 

High-powered software tools tailor L200 test 
development to modern design techniques and test 
strategies. 
Precisely the 
@) caliber of 


Test Maximum Channel 


L210v. 3/6 


Take our LASAR simulator. It works closely with 
the L200 for both cluster and board-level testing. 
LASAR accurately predicts VLSI circuit responses 


and reports test program fault coverage. 
Significantly, LASAR simulates L200 characteris- 


tics. So test programs automatically include when to 
test board responses. And what response is expected. 
The result is uncompromising go/no go tests as well 
as precise guided probe or fault dictionary diagnosis. 
A powerful ally. 

L200’s have proven themselves under fire at hun- 
dreds of advanced manufacturing sites worldwide. 

So if you’re about to take on a new VLSI/VHSIC 
project, find out how to launch a winning test strat- 
egy. Call your local Teradyne sales office or write: 
Teradyne, Inc., 
MS L37, 

321 Harrison 
vena oosen. We measure quality. 


Antwerp 3-233-9271, Boston 617-482-2700, Copenhagen 2-717070, Hong Kong 
5-895-2155, Milan 2-2134601, Milton Keynes 908-606655, Munich 89-839930, 
Paris 1-4745-1760, Seoul 2-545-4066, Singapore 223-8561, Stockholm 8-750- 
5950, Taipei 708-3528, Tokyo 3-719-0151 
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BENNY AND THE NETS 

By the time America turns on 
HDTV, will we find anything more 
than a new format for old jokes? 





ome weeks ago, when we were talking about putting a cover on 

this issue based on our high-definition TV package (p. 70), I had 
an idea for a visual that—and this is almost certainly a good thing— 
I discarded immediately prior to initial verbalization. It has stayed 
with me, however, and now I just have to tell somebody. If you real- 
ly want to get across what HDTV is going to mean, you see, here’s 
what you do: you merely take a TV screen shot of the consummate 
British middlebrow comic, Benny Hill, holding his hands out in front 
of him about 24 inches apart. His eyes bug out. His tongue tries to 
escape out of one side of his mouth, then the other. He clenches his 
teeth to get control of it, then begins to repeat, ad infinitum: “It’s 
big! It’s big! It’s... BIG!” 

How big—apologies to Ed McMahon—is it? William Schreiber, 
who heads the MIT Media Lab’s Advanced Television Research Pro- 
gram, believes public acceptance could make HDTV the “largest con- 
sumer of [both] memory chips and microprocessors.” That means 
bigger than the computer industry. That means bigger than indus- 
trial electronics. What’s more, the ultimate effect of the worldwide 
market for HDTV as a technology driver for everything from ad- 
vanced semiconductors to high-resolution displays can only be pro- 
jected at this point in terms of incalculable significance. Some vision- 
aries see an inevitable merger of the home-entertainment center 
with the home computer, creating the 21st century equivalent of the 
home altar. 

What will be a massive ripple effect is already in motion. Read how 
North American Philips is using an enhanced multiplexed analog-com- 
ponent technology scheme to “stitch together” an NTSC-sized picture 
with image-widening side panels (p. 78). Read why Zenith believes its 
process for directly printing color phosphors onto a faceplate will carry 
cathode-ray-tube technology well into the HDTV revolution no matter 
what flat-panel developments ensue (p. 79). 

Despite all these encouraging signs, we are handing you plenty of 
downside in the picture. The U.S. has advanced to nowhere near 
adopting an HDTV standard, and isn’t likely to advance in the near 
future. There are not even rumors of any kind of coherent policy 
among the industry factions who stand to lose the most—or every- 
thing—from lack of one. It’s particularly discouraging because no 
matter who builds the new TV sets we will all eventually buy, or 
where they are assembled, until the U.S. gets its act together noth- 
ing is going to move very far or very fast. 

And notice how, at a time when TV technology is approaching a 
major threshold, the combined product of the U.S. broadcast net- 
works is playing to an increasingly indifferent audience—indiffer- 
ent to the point of serious commercial impact. One hopes HDTV is 
not born into a world that couldn’t care less. Personally, I can’t wait 
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The new family of analyzers from 
Rohde & Schwarz reaches the techno- 
logical limits in the field of spectrum 
analysis. The universal RF Analyzer 
FSA, the Spectrum & Network Analyzer 
FSAS, the Communications & Spectrum 
Analyzer FSAC and the 5-GHz Analyzer 
FSB all provide technical performance, 
Operating convenience and system capa- 
bility which were previously unattain- 
able. More information on the new 

- spectrum analyzers can be obtained 
directly from Rohde & Schwarz Sales 
GmbH RSV-Z, Miuhldorfstr. 15, 
D-8000 Munich 80, West Germany, 
Telephone (089) 403073, Teletax (089) 
404764, Telex 524960. 
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Depend 








lity 


THE SOURCE OF PROFESSIONAL ELECTRONICS 








“The total dependability of aircraft flignt 
systems is something we all accept’ 


In the design, development and manufac- 
ture of electronic and electro-mechanical 
components and sub-systems, AB 
Electronic Products Group PLC also 
provides total dependability. 


Dependability in product performance. 
Dependability in quality standards. 
Dependability in customer service. 


Today, AB are found in the aerospace, 
defence, data processing, telecoms, 
automotive and consumer industries 


wherever dependability is important. 


AB works with its customers at any 
stage of a project, from initial design and 
development to procurement of compon- 
ent parts, prototype manufacturing and 
full scale production. Investment in 
CADICAMICAE, a Group Technology 
Centre and extensive surface mounting 
facilities has taken AB to the forefront of 
electronic design and product technology. 


A manufacturing policy of ‘zero defects’ 
is enforced in all AB manufacturing 
operations. Supported by investment in 
automatic test and burn-in equipment, 
this ensures standards essential to the 
achievement of total dependability. 


The AB Group employs over 5,000 people 
in 22 operating locations worldwide. To 
find out how your business could benefit 
from the total dependability of AB Group 
products and services, contact us today. 


a 


AB ELECTRONIC PRODUCTS GROUP PLC 
a a eee 
ABERCYNON, MOUNTAIN ASH, 
Mip GLAMORGAN, CF 45 4SF. 


TEL: 0443 740331 FAx: 0443 741676 
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higher immunity to drying out, 
thus extending lifetimes to satisfy 
tough PTT and industrial applica- 
tions. The capacitors slash the area 
needed on PCBs by around 40 per- 
cent and can function for up to 15 
years at a temperature of 40 °C, so 
saving on maintenance costs. 

A flame-retardant plastic is 
moulded around the capacitor case 
to minimize drying out, up to now 
the biggest disadvantage of non- 
solid electrolytics and a severe limi- 
tation on lifetime. The moulding 
also gives extra protection against 
accidental short-circuits. 

The axially-leaded 138-series 
has a capacitance range from 0.22 
uF to 220 uF over a rated voltage 
range of 6.3 V to 100 V. The opera- 
ting temperature is —55 °C to 





The 138-series non-solid electrolytics are more 
compact and offer longer life in demanding 
applications. 


+105 °C. The capacitors are sup- 
plied on bandoliers - in boxes or 
on reels. 
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CMOS microcontroller 
has 256-byte 
on-chip EEPROM 


The CMOS PCD3346 is the first 
telecom microcontroller to incor- 
porate an on-chip EEPROM that can 
be read, written to, and erased with 
a supply voltage as low as 2.5 V. The 
IC is particularly attractive for the 
increasing number of countries 








tries which don’t allow batteries to 
be incorporated in equipment con- 
nected directly to telephone lines. 

The 8-bit microcontroller has 
256 byte of EEPROM which can 






The PCD3346 is the first telecomm microcon- 
troller with on-chip EEPROM operating from 
just 2.5 Vv. 


store as many as 20 repertory num- 
bers without needing battery 
backup. It extends the company’s 
extensive telecom-oriented micro- 
controller family. The memory can 
hold sophisticated programs in- 
cluding pulse and DTMF dialling, 
last-number redial, extended re- 
dial, direct dial for emergency calls, 
dialled number display, and tariff 
metering. 

Based on the 8048 instruction 
set, the microcontroller has more 
than 80 instructions. There are two 
8-bit programmable timers, and a 
power-on circuit. This circuit 
monitors the supply voltage, and 
resets the microcontroller if the 
voltage falls below 1.5 V. An on-chip 
interface for the industry-standard 
serial I?C-bus can connect the 
microcontroller to a host of periph- 
eral ICs including DITMF gener- 
ators, LCD drivers, external RAM, 
and clock calendars. 

The PCD3346 operates from a 
supply voltage which may vary be- 
tween 2.5 V and 6 V. Power con- 
sumption, already low thanks to 
the CMOS process, is further re- 
duced by IDLE and STOP modes 
which reduce current consump- 
tion to 0.4 mA and 2.5 uA respec- 
tively. 


Le a Rear CE 


The IC is available in a 28-lead 
plastic DIL or SO package. 
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RF power MOSFETS 
offer low noise, 
higher power gain and 
easier power control 

A new family of RF power 
MOSFETs provides several advant- 
ages over bipolar transmitting tran- 
sistors for HF, VHF and UHF trans- 
mitters. The BLF series from Philips 
Components has output power 
ranging from 2.0 W to 300 W, typi- 
cally 7 dB less noise in duplex 
mode operation than bipolar tran- 
sistors, up to 4 dB higher power 
gain, and easier power control. 
They are also more reliable than bi- 
polars, offering better thermal sta- 
bility, higher tolerance to load mis- 
match and less tendency to para- 
sitic oscillation. 





New power MOSFETs step up performance 
and reliabilty of RF transmitters. 


Initial devices in the BLF range 
are aimed at HF and VHF applica- 


tions. New transistors will be 
added for UHF applications, and 
will include such features as wider 
bandwidth and higher gain. The 
HF/VHF devices are ideal for such 
applications as civil and military 
transmitters, FM broadcast trans- 
mitters, or drivers and output 
stages of TV transmitters. 

The BLF MOSFETs come in SOT, 
TO and NO packages. Samples are 
available now. 
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Great things happen when you come 





to GenRad for board testers... 


you get choices. 


You shouldn't have to compromise your budget or 
test criteria to fit an ATE manufacturer’s product 
offerings. 

At GenRad you get a family of testers to choose 
from in price/performance ranges that give you free- 
dom of choice. A choice of the industry’s market- 
leading board test systems with the superior software 
that has kept GenRad the leader for 20 years. Soft- 
ware that features industry-standard Automatic Test 
Generation for fast in-circuit program preparation. 
And speed and accuracy in program preparation 
translate into dramatic savings in this most costly 


aspect of ATE. 





GenRad testers will handle your newer, more 
complex boards with ease, whether your choice is an 
in-circuit or combinational strategy. For even greater 
freedom of choice, GenRad’s Environment for Strategy 
Independent Software, GENESIS,” lets you go beyond 
ordinary combinational testing. This means you can 
select the strategies best suited to your application. 

You are no longer restricted by a pre-determined 
tester strategy. 

For more about the board test choices we offer, 
call 1-800-4-GENRAD. 






GenRad 
The difference in software 


is the difference in test™ 
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KRUPP WIDIA 


All around the globe permanent 
magnets from KRUPP WIDIA are 
continually proving their unparal- 
leled reliability even under the most 


arduous conditions. Thanks to the wide 
range of materials available, solutions 
can be exactly tailored to meet specific 
requirements. KRUPP WIDIA permanent 
magnets offer advantages such as high 
demagnetization stability and high tem- 
perature resistance as well as highest 
possible field strength with smallest pos- 
sible magnet volume. 


Why not benefit from KRUPP WIDIA s 
wealth of experience? From specialist ad- 
vice to finished component. For perma- 
nent-magnet and soft-magnetic materials. 


KRUPP WIDIA 


permanent magnets: 
Shaping tomorrow’s world today. 


KRUPP WIDIA GMBH 

Magnet Engineering 

P.O. Box 102161, D-4300 Essen 1 
Tel. 0201/7 25-0, Telex 85718 -12 
Telefax 0201/7 25 - 3040 
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boost in the data-transfer rate, compared to software implementations. It 
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HEC v80 ) DELIVERS 17-MIPS PEAK PERFORMANCE 


_ a at 33 MHz, NEC Corp.’ S ae -of- the-line vg0 32. -bit CISC pices 

WAcessor delivers a peak performance of 16.5 million instructions/s—2.5 
times the performance of NEC’s V70 and five times the 16-bit V60. In benc 
mark tests using the Gibson mix, the V80 delivers 13.1 mips. The chip, whic 
also comes in a 25-MHz version, gets its speed from a seven-stage pipeline 
architecture and by integrating 1 Kbyte of cache memory for instructions an 
1 Kbyte for data. Other architectural features include branch prediction an 
virtual memory management. Address- and data-bus error detection are pr 
vided for nonstop multiprocessor designs. Fabricated in 0.8-wm_ two- alum 
-num-layer technology, the 930,000-transistor circuit fits on a 14.49- by- 1547. 
mm chip. Sample prices are about $960 for the 25-MHz version and about 
ae 200 for the 33- MHz chip; look for a 45- ‘MHz, oe. 5- TaIRs version in. 1990. 






























Electronics / March 1989 oO — Oo z . ; = 7s . 














Essentials for 


effective EMI/EMC evaluation and 
quality product development. 











Impulses, ESD, spike, burst, and voltage dips and surges are unwanted signals that can cause momentary malfunction and, 
im some cases, permanent damage to the electronic products you manufacture. 

Our simulators, sensors, power line detectors and components allow you to find, reproduce and contain various types of 
electrical noise to aid you in designing and building more reliable and trouble-free products that are noise-resistant. 
Contact us now for specific details. 








EMI NOISE SENSOR 
MODEL FVC-1000/FVC-30 


Features 


1. The FVC-1000 can detect and locate sources of radiated emissions in electronic 

equipment. 

=. The FVC-30 can detect and locate sources of conducted emissions in electronic 
equipment. 

. For each classified frequency band based on the FCC, VDE, VCCI and CISPR 
standards, the FVC series measures electric field strength and magnetic field 
strength individually, which are potential sources of EMI. 

2. An electric near field probe and a magnetic near field probe of high sensitivity 

are furnished as standard accessories. 


Equipment summary 


ty 












100KHz~S500KiHz 
500KHz~ 3MHz 
3MHz~ 10MHz 
1O0MHz~ 30MHz 
%* Simultaneous 4 spectra 
measurement 


20-point LED bar graph display 
for each frequency band. 








NOISE LABORATORY CO.,LTD. 


10-18, 1-CHOME, HIGASHI-IKUTA, TAMA-KU, KAWASAKI CITY, KANAGAWA PREF 214 JAPAN 


TEL (044) 933-6411 FAX (044) 932-4673 





ELECTROSTATIC DISCHARGE SIMULATOR 
MODEL ESS-630A 


Features 
The TC-815 discharge gun (optional) enables the system to conduct ESD simulation 
corresponding to IEC standard publication 801-2 (first edition). 


Equipment summary 


SINGLE, COUNT, REPEAT and 20/S (20 discharges 
per second, activated for approx. 5 sec with each 


depression of the trigger switch) 



























NOISE. 
‘BS NOISE LABORATORY CO., LID. 
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pendent repair or replacement. Closed 
bottom design prevents solder wicking 
and bridging. And, naturally, latching 
ears are protected against overstress, 
and module polarization is designed in. 
Now the best part: MICRO-EDGE 
SIMM sockets are available in the 
style you need. We have .100” or 
.050” centerlines in a wide selection 
of singles and duals, vertical and 
slanted. Plus options, including a 





choice of gold or tin on contact mating 
surfaces. 

Our very-low-insertion-force design 
and high-reliability contacts make 





the 50 mil versions especially attractive 
Every version comes with the quality 
and support you expect from AMP. 


For literature and product informa- 
tion, contact the AMP Information 
Center, toll-free, at 1-800-522-6752. 
AMP Incorporated, Harrisburg, PA 
17105-3608. 


AAINIF interconnecting ideas 
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SAN JOSE, CALIF. 
ntel Corp. has dropped a bomb on the 
work-station market: a reduced-instruc- 

tion-set-computer chip that is no less than 
the silicon equivalent of a Cray 1 super- 
computer. It could mean that designers 
laboring on the next generation of RISC 
work stations based on Spare, MIPS, Clip- 
per, or 88000 central-processing units are 
going to have to start over. 

The reason: Intel’s chip, the 80860, does 
right now what the others had hoped to 
do by year’s end. It integrates integer 
processor, 64-bit floating-point unit, data 
and instruction caches, and memory-man- 
agement unit on one chip. It then adds a 
powerful three-dimensional graphics pro- 
cessor to boot. 

The 80860, up to now known as the 
N10, sets a new benchmark in supercom- 
puter applications. Running at a 40-MHz 
clock speed, the chip delivers 33 million 
VAX instructions/s running the Stanford 
test suites, 10 million floating-point oper- 
ations/s on the Linpack benchmark, 
90,000 Dhrystones, and 500,000 4-by-4 
vector transforms/s performing a graph- 
ics operation. In addition, it has been de- 
signed for multiprocessor operation, so 
the company has multiprocessor Unix de- 
velopment under way to support it. If all 
that weren’t enough, Intel will start sell- 
ing the 80860 before the year is up for 
$750 in 1,000-unit lots—a supercomputer 
on a chip at an affordable price. 

The chip’s commercial debut is bound 
to light a fire under developers of RISC- 
based systems, because the 80860 will 
permit them to build supercomputer 
work stations that will sell for less than 
$10,000. To help this effort along, Intel is 
providing a compiler in addition to start- 
ing the Unix development. Meanwhile, 
original-equipment manufacturers—IBM 
Corp. is probably among them—are al- 
ready designing systems with the chip. 
Computer makers find the 80860 appeal- 
ing because its individual processors—in- 
teger, floating-point, memory-manage- 
ment and cache, and graphics—can all 
compute simultaneously. 

On the marketing side, shipments of 
RISC microprocessors in work stations 
have so far been far from breathtaking 
compared with those of complex-instruc- 
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INTEL’S ISSCC BOMBSHELL: 
A SUPERCOMPUTER ON A CHIP 


The 80860 may revolutionize the way work stations are built 


tion-set chips such as Intel’s 80386. Alice 
Leeper, senior analyst at Dataquest Inc., 
a market-research firm in San Jose, 
Calif., predicts that 600,000 RISC proces- 
sors will sell this year, with the total 
growing to 6 million units in 1992. By con- 
trast, she says, 8.3 million CISC proces- 
sors will ship in 1989, growing to 26.3 mil- 
lion in 1992. 

What is needed to narrow the gap is a 
high-performance, low-cost RISC chip 
that will spur work-station unit ship- 







those making Spare CPUs have been 
making do with multiple-chip solutions 
using 32-bit-wide architectures. Work- 
station vendors using other chips will 
also be at a cost and size disadvantage 
compared with those using the 80860. 
“With this chip, a designer can build a 
Cray 1 supercomputer in a small-foot- 
print desktop system for under $10,000,” 
says Rash. 

Rash cites the example of work-station 
manufacturers already offering diskless 





Intel’s blockbuster 80860 is likely to goose the work-station market, because it will permit 
system houses to build $10,000 supercomputer desktop machines. 


nr 


ments, and that can be used in embedded- 
control applications. That’s the 80860. 

“With the floating-point and graphics 
capability, the chip is ideal for high-end 3- 
d graphics work stations,” says Bill Rash, 
advanced 32-bit microprocessor-market- 
ing manager at Intel in San Jose. “It’s 
also ideal for high-end engineering work 
stations performing simulations for so- 
lids and fluids as well as electrical-circuits 
modeling, and board and chip layout.” 

In either case, the chip threatens to 
leave work-station marketplace competi- 
tors in the dust. Semiconductor vendors 
such as Intergraph, MIPS, Motorola, and 





machines for less than $10,000 complete 
with high-resolution color graphics, a 
1,000-by-1,000-pixel color monitor, and 8 
Mbytes of random-access memory. “It’s 
possible to build such a system with the 
80860, which provides the graphics capa- 
bility as well as the high-performance 
vector- and scalar-computing capability, 
and offer the system at the same price,” 
he says. 

The CPU cost with the 80860 will be 
considerably less than with the other 
RISC alternatives. A comparison made by 
Michael Slater, editor and publisher of 
the industry newsletter Microprocessor 
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CPU in its RISC-based computer away 
from its own proprietary architecture,’’ 
he says. “I could see IBM building a high- 
performance graphics subsystem using 
the [80860] as a graphics accelerator. 
That way IBM retains the main CPU but 
gets much higher graphics performance 
at the same time.” 

Slater believes that Intel’s original in- 
tent was to bundle the upcoming 80486 
with the 80860. “If the [80860] is used as 
only a graphics accelerator, it is easier to 
incorporate into a system,” he points out. 
“A graphics kernel can be written for it 
and then applications software can take 
advantage of its performance without 
making the investment in applications- 
software development that would other- 
wise be required.” 

The chip comes with a RISC integer 
CPU, single- and double-precision pipe- 
lined vector floating-point processors (a 
separate adder and multiplier), 3-d graph- 
ics, 4-Kbyte instruction and 8-Kbyte data 
caches, and paged memory-management 
unit. It uses a 64-bit data and instruction 
bus to execute more operations per sec- 
ond. With such a wide data path, the com- 
puter can load a 32-bit integer and 32-bit 
floating-point instruction, which execute 
concurrently in a single clock cycle. 

Moreover, because the unit has sepa- 
rate multiplier and adder, a multiply-and- 
accumulate operation can occur in a sin- 


tion. Treat cards with the 
respect you would bestow 
upon their owners. 


NORTHWEST NOTES In 
addition to nearly 60 flights 
a week to Tokyo from over 
200 US. cities, a spacious 
Executive Class, a First 

Class with all the luxury 
and comfort you deserve — 
we give you something no 
other U.S. airline can offer 
—the knowledge, informa- 
tion and insight that comes 
after 40 years of helping 
people do business in Asia. 


gle clock cycle as well. 
At one company that has seen the 
80860, Stellar Computer Inc. of Newton, 
Mass., vice president Michael Sporer says 
the idea of fetching a 32-bit integer in- 
struction and a 32-bit floating-point in- 
struction at once ‘‘is a fundamentally 
good idea. We implement that in our ma- 
chine and I see more and more people do- 
ing it.” 



























It’s a safe bet that IBM is one 
of the OEMs that has had a 
peek at the 80860 



































In addition, the graphics processor can 
operate on bytes of data, a powerful fea- 
ture for handling color. In one instruction 
cycle, the unit can individually process 
the values to drive the red, green, and 
blue guns of a color monitor and still have 
a byte operation to spare. But raw pro- 
cessing power is useless unless proces- 
sors can rapidly acquire data to feed 
these units. 

The 80860 has a system of buses that 
could not be implemented easily on a 
printed-circuit board with discrete proces- 
sor chips. “A 64-bit bus feeds instructions 
to both integer and floating-point proces- 
sors,” explains Intel’s Rash. It transfers 
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320 Mbytes/s of data. Another bus run- 
ning between the data cache and the 
floating-point unit is 128 bits wide and 
can move 640 Mbytes/s. The external bus 
to the DRAMs is 64 bits wide and can 
transfer data at 160 Mbytes/s. “Altogeth- 
er about a gigabyte of data can flow 
around the chip at any one time,’ he says. 

While the chip uses a split instruction 
and data bus internally, externally it uses 
a standard 64-bit-wide bus for connecting 
to standard DRAMs. The bus transfers a 
data item every other clock, but with in- 
terleaved banks of DRAMs, all three 
banks can access data at once. 

In addition to wide buses, the chip 
comes with architectural features to im- 
prove performance of its various proces- 
sors. Leslie Kohn, chief architect, says 
his team applied some of the techniques 
that were developed for supercomputers 
to handle large data structures that did 
not completely fit inside the cache. Large 
data structures require many random ac- 
cesses to memory. In a system with three 
banks of memory, for example, a struc- 
ture could span all three. 

“We have special instructions for per- 
forming pipeline accesses of large data 
structures, called pipelined floating-point 
load, in which the data is brought directly 
into the floating-point hardware without 
going through the on-chip cache,” Kohn 
explains. The pipeline floating-point load 


U.S. RESERVATIONS 1-800-225-2525, INTERNATIONAL RESERVATIONS 1-800-447-4747 
© 1989 Northwest Airlines, Inc. 
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SOC GL Lbie ot Germany Ask for data sheets on the Logic Timing Analyzer LAL, Compact Logic Analyzer LAC 64 
Telex 523 703 (rus d) and Logic Analysis System LAS 
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There are R&S agencies in 80 countries. 
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have samples of 4-Mbit models | 
begun appearing than design- | 
ers are ramping up for the next | 
generation of 16-Mbit designs. 
Three Japanese companies— 
Mitsubishi, NEC, and To- 
shiba—are aggressively look- 
ing to slice off this territory as | 
their own. 

The Mitsubishi Electric Corp. 
design is especially interesting. 
As if using traditional method- 
ologies of 60-ns access time and 
120-ns cycle time weren't 
enough, the Itami-based compa- 
ny’s device also incorporates an 
on-chip multipurpose register 
that slashes access time for a 
limited number of bits to 15 ns. 
For its part, NEC Corp. of Saga- 
mihari uses a_ proprietary 
latched sensing scheme to push 
access time on its chip down to 
just 55 ns. 

And pushing row access time 


even lower, to 45 ns, the design fyjitsu’s 200-Mbit wafer-scale serial memory is built around a core of 


from Toshiba Corp. of Kawasa- operative and partially defective DRAMs. 
_ ki uses a combination of process 


improvements and circuit enhancements. 
The starting point is a CMOS process with 
three p-wells and a trench-type capacitor 
cell. The internal array is broken up into 
64 subarrays, each 256 Kbits in size, re- 
ducing word-line delays as much as 2 ns 
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per subarray. Users can also selectively 
activate eight of the 64 subarrays when 
operating power needs to be reduced. 
The design options with these parts, 
which store the equivalent of 2 Mbytes of 
memory on a single chip, are enormous. 
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They create four to five times 
the memory that can be 
crammed into a standard per- 
sonal computer available on 
eight to 16 DRAMs or SRAMS 
with today’s commodity parts. 
Assuming that future genera- 
tions of the MS-DOS and OS/2 
operating systems can be modi- 
fied to handle it, the same num- 
ber of sockets now available for 
a PC would be able to incorpo- 
rate up to 16 Mbytes of DRAM, 
the limit in 32-bit central-pro- 
cessing units for directly acces- 
sible memory. 

From the system point of 
view, a harbinger of things to 
come in memory design is a 200- 
Mbit wafer-scale single-ported 
serial memory from Fujitsu 
Ltd. of Tokyo. The device was 
developed in cooperation with 
engineers from Anamartic Ltd. 
of Cambridge, England. Made 
with a standard 1.3-um CMOS 
process, the wafer contains a 
DRAM core of 1-Mbit dice in 


which fully operative and partially defec- 
tive DRAMs are interconnected using log- 
ic modules configured as electrically pro- 
grammable read-only memories. 

Each of these units is connected to its 
four neighbors by signal lines. A separate 


y | and the Harris/3M Copier Promise. 
(7 Send to Harris/3M, P.O. Box 785, Dayton, OH 45401 
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of the Harris Corporation. 3M is a trademark of the 3M Company. 
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DISTRIBUTION 





LOS ANGELES 
he death in December of Anthony R. 
“Tony” Hamilton, chairman of Avnet 
Inc., could in coming months have more 
significance than the passing of a major 
industry figure usually does, mostly be- 
cause of its timing. 

More than three decades ago, Hamil- 
ton, who was respected even by competi- 
tors because of his upbeat outlook and ac- 
complishments, single-handedly invented 
electronic-parts distribution as practiced 
today. Moreover, his brand of manage- 
ment—featuring heavy emphasis on 
salesmanship—built the flagship of dis- 
tribution, Hamilton/ Avnet Electronics. 
With some $1.4 billion in sales, the Culver 
City, Calif., company has set the pace for 
a business that topped $8 billion in the 
U.S. last year. 

Distributors have been beset by many 

troubles in recent years, even during the 
chip boom of 1986-88. Today, their disap- 
pointing financial results reflect how 
tough things have gotten. So Hamilton’s 
death, coming at a point when many exec- 
utives and analysts believe that some 
fundamental changes have to take place, 
could hasten those changes. 
DOMINO EFFECT. Even Hamilton’s own 
company is not immune, industry observ- 
ers say. They now single out as weak- 
nesses the once-acknowledged strengths 
of Hamilton/Avnet, notably its nation- 
wide scope and so-called “broad,” or mul- 
tiple-product, lines. Any basic changes at 
the firm will produce a domino effect for 
other companies, which must deal with 
Hamilton/ Avnet because of its size and 
influence. It’s still the largest U.S. dis- 
tributor, followed by Arrow Electronics 
Inc., Melville, N. Y., and Lex/Schweber 
Electronics Inc., Westbury, N. Y. 

For the time being, while Hamilton/ 
Avnet management assesses where it 
stands, the official stance is only “grow- 
ing concern for the bottom line,” in the 
words of Edward Kaniger, senior execu- 
tive vice president. Kaniger is running op- 
erations and reports to Leon Machiz, the 
former Avnet president who has taken 
over Tony Hamilton’s corporate role. 
Both executives have vast experience and 
respect in the business, but outsiders 
note that “the company has Tony’s stamp 
on it from top to bottom.” 

But it seems clear that “there will be 
some changes, because the mantle of 
leadership has passed to a different per- 
son,’ says financial analyst Clarke 
Walser of the Chicago Corp., Chicago. 
Others in the industry are less diplomatic; 
they say flatly that Hamilton/Avnet 
must change to keep up with competitors. 


WINDS OF CHANGE BUFFET DISTRIBUTORS 


“for many years took advantage of its 
size,” using it for buying clout with sup- 
pliers, which often translates into a price 
edge for customers. But events of the 
past business cycle, and disruptions in the 
semiconductor business itself, have made 
these largely a thing of the past. One ef- 


fect is that smaller rivals have successful- 





ly chipped away at Hamilton/Avnet’s 
markets, which are served by 53 fran- 


chised locations. 


The bedrock issue confronting distribu- 
tors today—and especially Hamilton/Av- 


net, which some believe has grown too 


— if you want America 


to be prepared | 
for the future, 





Support America’s ek. Because 
college is more than a place where yo people 


are preparing for their future. It’s where Ameri 
is preparing tor its future. 

If our country’s going to get smarter, 
stronger—and more competitive —our colleges 
and universities simply must become a national 
priority. 

It’s an investment we all share in. Govern- 
ment. Private citizens. And the business commu- 


nity. After all, the future of American business 
depends on it. 


So help America prepare for the future with 


a corporate gift to the college of your choice—and 
you'll know your company has done its part. 
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the college of 
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Walser points out that Hamilton/ Avnet 














































































modity chips to flourish as well, because 
of ASICs’ price premium in the form of 
nonrecurring engineering costs. “If 
you're only going to build a few ma- 
chines,” says Ball, “there’s just no reason 
to jump into ASICs.” 

Although Wyle, Anthem, and several 

others continue to find success by nar- 
rowing their focus, there are still some 
holdouts doing well with broad lines. Gor- 
don S. Marshall, of Marshall Electronics 
in El Monte, sees little reason to go 
charging off into new things. In his view, 
the troubles stem from the fact that 
many distributors simply “do a terrible 
job.” Poor business practices such as al- 
lowing runaway costs explain much of 
the disarray, he says. Then, too, “there 
are too many of us [distributors].” Mar- 
shall credits his firm’s success to “work- 
ing at being the low-cost producer,” and 
rivals agree than he runs the most effi- 
cient operation in the business. The 
tough-minded Marshall also is the only 
national firm to handle major Japanese 
lines, which make up about 25% of its 
$500 million-plus sales. 
LOOKING EAST. Other distributors have 
their eye on how that market—as well as 
the distribution strategy for Korean com- 
ponents—will develop. The market pres- 
ence of Japanese and Korean chip makers 
‘is most clearly felt in memories and partic- 
ularly dynamic random-access memories,” 
says Ball. Like other distributors, Semispe- 
cialists tends to put the onus of selling for- 
eign parts on the U.S. chip makers by say- 
ing that if the domestic semiconductor 
houses “choose to create a void, we’re con- 
sidering going somewhere else.” Chips 
from Far East sources seem likely to be- 
come “increasingly a factor as time goes 
on,” says Ball, “but I don’t think they will 
be ubiquitous.” 

Along with questions about the course 
of events at behemoth Hamilton/ Avnet, 
many industry executives worry that a 
recession will force unwanted changes on 
everybody, just as the chip downturn did 
in 1985. At that time, several firms disap- 
peared, including one of the top 10, Kier- 
ulff, which was acquired by Arrow. If 
bad times do come in the next year, com- 
panies with big debt loads, such as Arrow 
and Hall-Mark Electronics Corp., Dallas, 
could be most vulnerable, says the Chica- 
go Corp.’s Walser. In fact, Hall-Mark was 
the subject of a $220 million leveraged 
buyout last year. 

Marshall, who has seen chip cycles 
come and chip cycles go, is certain a re- 
cession is on the way. But he sees any re- 
sulting downsizing of distribution para- 
doxically serving to improve the business 
later. That’s especially true for firms 
such as his that have strong finances, he 
says, and can weather the storm. “That’s 
not gloom and doom,” he says, “but real- 
ism.” —Larry Waller, with additional re- 
porting by Jack Shandle 
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SIGNAL PROCESSING 


PARAMUS, N. J. 
dreadnought number-cruncher, char- 
acterized as a signal- and image-pro- 
cessing computer by its creators, will be 
cruising for victories in military and aero- 


We've just packed a lot of CMOS 
memory into a single 32-pin DIP. You 
can now have 1 megabit (128Kx8) or 2 
megabit (256Kx8) in SRAM or EEPROM 
with industrial or military temperatures. 
Our new high-density hybrid memories 
give you a choice. You'll also find that 
they’ll lower your costs, save you board 
space, and conserve power, too. 


Our rugged 1.6” x 0.6” ceramic 
package with JEDEC standard pinouts 
is brand new. Its welded metal cover 
and co-fired construction assures 
maximum integrity and hermetic seal, 
and lends itself to the most demanding 
industrial and military applications. 
MIL-STD-883 screening is available. 


Want more? The EEPROMs offer a 10 
Year Data Retention after write, and 
automatic page write option with 
internal address and data latches for up 
to 512 bytes, and 1 to 64 bytes/pages, 
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space computing by mid-March. It’s likely 
to find them on the strength of its perfor- 
mance alone—up to 10 gigaflops. 

Based on modular computing nodes, 
Oryx Corp.’s Super Signal Processor de- 



















up to 8 pages. Page write only 
3.0mSec/page. And, there’s data 
polling for end of write detection, and 
hardware and software data protection, 
too. Read access time is 150nSec. 


The SRAMs include data retention with 
voltages down to 2.0 volts, read/write 
cycle compatibility with almost all 
microprocessors, and read access and 
write cycle times of 120nSec. 


If 1 or 2 Megabit isn’t enough, our 4 
Megabit (512x8) will be out soon in the 
same 32-pin DIP. We also offer a range 
of access times down to speeds less 
than 50nSec, and memory capacities 
into the terabit region. Or, if you want 
to talk about products like a complex 
single-package system, a 
supercomputer array, or a totally 
defined multi-package management 
information system, give us a call. Your 
design or ours, we'll make it happen. 


W White Technology, Inc. 


A wholly owned subsidiary of Bowmar Instrument Corporation 
4246 E. Wood Street * Phoenix, Arizona 85040 + (602) 437-1520 
FAX 602-437-9120 » TWX 910-951-4203 


REPRESENTATED BY: © ENGLAND, Bowmar Instrument Limited, Weybridge, Tel. 0932-851341 © Force 
Technologies Limited, Berkshire, Tel. 0734-342991 @ FRANCE, Rep’ France, Suresnes, Cedex, Tel. 1-45 06 
4275 @ WEST GERMANY, Infratech Vm b.H, Hamburg, Tel. 040-81 75 78 @ ITALY, Eltronic S.R.L., Milano, 
Tel. 02-445 90 17 @ SWEDEN, Joag Electronics A.B., Uppsala, Tel. 46-18 15 70 00 @ ISRAEL, Tritech Ltd., 
Tel-Aviv, Tel. 972-3-498802 @ JAPAN, Toko Esco, Ltd., Tokyo, Tel. 3-785-1061 © TAIWAN, Tai E Trading 
Co., Ltd., Taipei, Tel. 02-704-0335 @ KOREA, E-Sam Trading Co., Seoul, Tel. 02-553-5720. 
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“$4.5 million to test a 500-pin 
chip we don’t even make yet?” 


designed custom high-speed CMOS ASICs 
for the pin electronics. Replacing conventional 
hybrid circuits with advanced IC technology 
increased system performance and uptime. 
At the same time, total cost for a 512-pin 
system was lowered to less than $1.5 million 
from usual ranges of $3 to $5 million. And 
since the CMOS ASICs consume less power 
and emit less heat than their hybrid counter- 


N Because now theres the Vista 
O. Series from Tektronix. A 512-pin 
ATE solution for less than $1.5 million. 
Ready for today's IC testing challenges — 
and tomorrows. 


Unprecedented flexibility. 

The Vista Series VLSI Logic Test Systems 
feature an innovative modular architecture 
for unprecedented system flexibility. 





systems are con- 
figured with three 
modules: the Test 
Station, the Program 
Development Sta- 
tion, and the Auto- 
Calibration Station. 
Systems can be 
configured for initial 
functionality and 
Capacity require- 
ments, and then 
expanded to meet 
new demands. The 
result is a lower initial system cost plus an 
economical future growth path. 


Teknology pays off. 

At Tektronix, we dont have to go shop- 
ping for innovative technology. We make 
our own. Its called Teknology. 

Teknology is employed throughout the 
Vista Series architecture. For example, we 


parts in our compet- 


tors systems, oper- 
ating costs are 
reduced more than 
80 percent. 
Tektronix — 
committed to 
the future. 
Tektronix has 
been delivering 
state-of-the-art 
electronics for more 
than 40 years. Set- 
ting the standard by 
which test instrumentation is judged. 

The Vista Series. Economical, state-of- 
the-art ATE. Another standard. Proof that 
you dont have to spend $4.5 million for an 
ATE solution — today or tomorrow. 

For more information about the Vista 
Series VLSI Logic Test Systems, call (800) 
635-8774. In Oregon, dial 239-0266. 
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Introducing 750kHz VME 
data acquisition. 


-Fred Molinari President 


mn again,we've left 
everyone in the dust. 


Plug in one of our new DT1492 Series Each features onboard memory for DT1498, you can even collect data from up 
boards, and your Sun or VMEbus computer — gap-free data collection at high speeds. to 4 inputs simultaneously. i. 
can capture and output data at an astonishing —_ Flexible channel and gain selection, When it comes to data acquisition 


750kHz. Which makes our VMEbus boards —_ deglitched DACs, an external trigger, pacer © speed and accuracy, we finish first. To 
ideal for those really tough applications that clock, and 16 digital I/O lines are standard raise your speed limits, call today. 


require you to track lots of data—fast. features too. i 
More surprising, though, is the flexi- As you might expect, DT1492 models Call (S 08) rae 3 700 


bility you get with the DT1492 Series. 9 dif- can perform A/D, D/A, and digital I/O 










ferent high performance models are available. functions simultaneously! With our FREE 1988/89 Data Acquisition 
Handbook. 
Analog 
Resolution Throughput Output Throughput Digital x aay 
Model Channels bits Gain kHz Chis kHz 1/0 Price — 
pm1492—«16SE/80) 12 1,2.4,8 40 2 130/DAC 16 $2295 
D11492-F 16SE 12 1,2,4,8 150 Z 130/DAC 16 2795 
DT1492-F 8DI 12 24.8 150 2 130/DAC 16 2795 
DT1492-G 16SE 12 1,2,4,8 250 2 130/DAC 16 3195 
p11492-6 80) 12 1,2, 4,8 250 2 130/DAC 16 3195 ~~ 
pm492-L 40 12 750 2 130/DAC 16 3795 99% 
D11495 16SE/8DI 12 1,10, 100, 500 40/2.5 2 130/DAC 16 2295 ee hy hn 
D11497 ADI 16 l 100 2 130/DAC 16 3195 ae > j 
D11498 ASE(SS&H) 12 1 100 2 130/DAC 16 2795 


DATA TRANSLATION 


World Headquarters: Data Translation, Inc., 100 Locke Drive, Marlboro, MA 01752-1192 USA, (508) 481-3700 Tix 951646 
United Kingdom Headquarters: Data Translation Ltd., The Mulberry Business Park, Wokingham, Berkshire RG11 2Q4J, U.K. (0734) 793838 TIx 94011914 
West Germany Headquarters: Data Translation GmbH, Stuttgarter Strasse 66, 7120 Bietigheim-Bissingen, West Germany 07142-54025 
International Sales Offices: Australia (2) 662-4255; Belgium (2) 735-2135; Canada (800) 268-0427; Chile (2) 25-3689; China (408) 727-8222, (1) 868-721; Denmark (2) 274511; Finland (90) 372-144; France (1) 
69077802: Greece (1) 951-4944, (31) 527.039, (1) 361-4300; Hong Kong (5) 448963; India (22) 23-1040; Israel (3) 5401524: Italy (2) 82470.1; Japan (3) 348-8301, (3) 502-5550, (3) 355-1111; Korea (82) 756-9954; 
Morocco (9) 30-4181; Netherlands (70) 99-6360; New Zealand (9) 504759; Norway (2) 53 12 50; Peru (14) 31-8060; Philippines 818-0103; Portugal 545313; Singapore 7797621; South Africa (12) 8037680/93; Spain (1) 
455-8112: Sweden (8) 761-7820: Switzerland (1) 723-1410; Taiwan (2) 918-4740; United Kingdom (0734) 793838; West Germany 07142-54025. 

Data Translation is a registered trademark of Data Translation, Inc. All other trademarks and registered trademarks are the property of their respective holders. 
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The Cadence 
approach. 


How you play the game 
determines if you win or lose. 
And there's plenty at stake. 
Your design. Your product. 
Maybe even your company. 
Traditional IC design is full of 
pitfalls and blind alleys. While the 
are plenty of good tools available, 
none of them really work well 
together. 
There is a better approach. 
Design Framework" architectu 
from Cadence. The first integrated 
design environment to support th 
entire IC design process. A system — 
that lets you go from start to finish. 
in one smooth, direct path. 
Not a “shell” Design Framework 
architecture is a unified environmer 
where all design tools share the sa 
user interface and design database. 
So important details never get lost 
transit. Or garbled in translation. 
But Design Framework tools do 
just passively coexist. They actively 
cooperate. As your design rolls alon 
you see the impact of every change. 
In real time. Catching and correcti 
errors as they’re made. Eliminating 
the need to go back and start over. 
The bottom line—you finish 
designs faster and more economic 































Get to market sooner. And put 
greater distance between you and 
your competition. 

In fact, Design Framework 
architecture can boost your design 
productivity five tumes or more 
over the traditional approach. 

Design Framework architecture 
also fits easily into your existing 
design environment. You can even 
couple tools you developed or bought 
from other vendors. 

And it’s all brought to you by 
Cadence. The IC design automation 
software tool leader. We'll be happy 

to tell you more. Write or call 
for a copy of our IC Design Game 
Plan: Cadence Design Systems, 
Inc., 555 River Oaks Parkway, 
San Jose, CA 95134, U.S.A. 
(408) 943-1234 ext. 350. Or contact 
one of our international sales offices 
listed on opposite page. 

Because in today’s competitive 
environment playing by the old rules 
is a losing game. 


7 CADENCE 


Leadership by Design 
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ANOTHER GREAT OFFER FROM The employee-owners of Avis, Inc. 
THE EMPLOYEE-OWNERS* OF AVIS, INC. want you to experience the elegance 


of a Cadillac Sedan de Ville or similar 
luxury-group car at a very economical 
rate. With SuperValue Rates and fast 








included. 30¢/mile there- 
after. Optional Collision 
Damage Waiver $9/day in 
Cal., $10.95-$12.95/day 
elsewhere. Rate not 
available in Illinois and 
New York. 





[rive 


















¢ a day. Cadillac 
AX Sedan de Ville. 
100 miles/day 


service, we're trying 
harder than ever to give 
you what you want in a 
rental car. 

To get this low rate, 
here are some things 
you should know. 

The rate is available at 
select U.S. corporate 
and participating 
licensee locations. 


It is nondiscountable and may 
change without notice. These cars 
are subject to availability. Blackout 
periods and additional seasonal 
charges may apply. There is no 
refueling charge if you return your 
tank full. There’s a $5-$10/rental 
charge for additional drivers (no extra 
charge in Cal.). Renters under 25 pay 
$5-$10 extra/day where applicable. 
Cars must be returned to renting 
location. Local taxes and Personal 
Accident Insurance, Personal Effects 
Protection and Additional Liability 
Insurance are extra. 

To drive this elegant bargain, call 
Avis at 1-800-331-1212 or your 
travel consultant. 


® 


We’re trying harder than ever.” 





*Employees at all corporate locations. © 1989 Wizard Co., Inc. Avis features GM cars. Cadillac Sedan de Ville. 
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FOUR MONTHS FROM CONCEPT 
TO FINISHED PRODUCT. 
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Schlumberger 
Data Processor for Mil Std 2179 Recorder 
68-pin Ceramic Pin Grid Array 
Cell-Based, 1.5-Micron CMOS 
385,000 ‘Transistors 


wafer fab in San Antonio, Texas. 


You can even switch to Gallium Arsenide 


or rad-hard CMOS and keep most of your 
original design work. 
WE WEREN’T BORN 
YESTERDAY 
VLSI Technology has produced more 


high-integration cell-based CMOS ASIC 


designs than anyone else. We’re not strangers 


to gate arrays, either. 
We can help you through every step of 








your design at one of our many ASIC 
Technology Centers around the world. 
Call 1-800-872-6753. Or write us at 1109 
McKay Dr., MS32, San Jose, CA 95131. 
We will help you design the ASIC you 
want faster than you ever thought possible. 
More importantly, we'll do it faster than 
your competition ever thought possible. 
And isn’t that an interesting concept? 





XY VLSI TECHNOLOGY, INC. 
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ERLANGEN, WEST GERMANY 

hey haven’t put them in antiques 
shops yet, but that’s where today’s 
hearing aids might as well be. That’s be- 
cause Siemens AG has come out with the 
Triton, a hearing aid that could make con- 
ventional versions as obsolete as the ear 
trumpet. 

Due to hit world markets this fall, the 
Triton has three independent amplifier 
channels with characteristics that can be 
precisely adjusted to the user’s hearing 
condition. At its heart is a CMOS chip in 
the device’s behind-the-ear housing that 
stores the settings for various parame- 
ters such as gain and dynamic response. 
These derive from a digitally controlled 
programming unit that can be set for the 
greatest perception of speech and the 
least perception of background noise. 

But what makes the new hearing aid 
unique is its three-channel design, which 
contrasts with the single-channel ap- 
proach generally used in conventional 
hearing aids. In the Siemens product, 
there’s one channel each for low-, medi- 
um-, and high-frequency sounds—hence 
the name Triton. “Having three separate 
channels is the key to accurate adaptation 
to a person’s hearing problems,” says 
Herbert Wolf, deputy chief of the hear- 
ing-aid-development section in Siemens’ 
Medical Electronics Group in Erlangen. 
ATYPICAL DESIGN. The typical approach 
to hearing aids involves adapting the fre- 
quency characteristics, amplification 
properties, and dynamic response to each 
person’s hearing loss. Volume-control 
systems such as automatic gain control 
(AGC) regulate the dynamic range to en- 
sure comfort for hearing-aid wearers, 
who are usually sensitive to amplified 
noise but unable to do much about it. 
With conventional single-channel devices, 
if the AGC is set to optimally receive 
high-frequency sounds, the setting may 
be inadequate for medium-frequency and 
useless for lower-frequency sounds, 
where most background noise lies. 

But the Triton divides the frequency 
range into three segments and then sepa- 
rately amplifies each one. Dynamic range 
control for each channel greatly improves 
speech perception and virtually elimi- 
nates noise components. 

Because of this the Triton can treat the 
higher- and lower-frequency sounds dif- 
ferently, and that’s significant for the 
hard-of-hearing. They generally perceive 
low-frequency sounds fairly well, so the 
low-frequency channel needs little, if any, 
amplification. Medium-frequency sounds 
usually require more and high-frequency 
sounds need the most amplification, be- 
cause the hearing-impaired generally 
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HERE COMES A TRIPLE-BARRELED HEARING AID 


Siemens’ Triton hearing aid undergoes complex acoustical tests and measurements in a 





soundproof room before it will go to market this autumn. 





have problems perceiving higher-fre- 
quency sounds. With single-channel aids 
having only one control or setting for the 
entire 200-to-6,000-Hz range, an optimum 
setting for, say, the medium-frequency 
sounds may be totally ineffective for the 
high- and low-frequency sounds. 

Besides separation, the Triton has still 
another advantage. Each channel has its 
own signal-buildup and decay-time char- 
acteristics for the AGC. In contrast to 
conventional single-channel devices, it 
can shut out the abrupt increases in vol- 
ume caused by sharp crackling noises 
and detonations. 

In addition to the amplifier stages, the 
CMOS chip in the behind-the-ear housing 
has switched-capacitor filter circuits and 
electronic controls. The controls are for 





LONDON 
nimosity between Plessey Co. and 
Britain’s General Electric Co., already 

bubbling nicely over the past few weeks, 

is now reaching the boiling point. What 
turned up the heat was a sudden decision 
by GEC and its West German ally, Sie- 
mens AG, to drastically revise what they 
plan to do with Plessey should they suc- 
ceed in their attempt to take over the 

British electronics company. 

GEC-Siemens ple, the subsidiary set up 
by the two companies to make the take- 
over bid, had already laid out a set of 
plans in the various shareholder filings, 








as many as eight parameters as well as 
for memory to store the eight settings for 
these parameters: gain and dynamic re- 
sponse for each of the three channels and 
the two frequency values that separate 
and identify the three channels. 

The chip operates on only 1.3 V. To set 
up the Triton, the acoustician connects the 
device to a microprocessor-controlled pro- 
gramming unit. Once the eight parameters 
are set, they are stored digitally in the 
CMOS circuit. Even though the new device 
requires more circuitry than ordinary hear- 
ing aids, Siemens engineers managed to 
pack. it into the conventional behind-the-ear 
housing. The programming device has a 
standard interface to transmit the settings 
to a computer for central recording and ar- 
chiving. —John Gosch 


AN ELEVENTH-HOUR TWIST IN 
PLESSEY TAKEOVER BID 







court documents, and regulatory pro- 
ceedings required at different stages of 
the acquisition attempt. Among these 
were filings with the British Monopolies 
and Mergers Commission, to which the 
whole matter was referred in mid-Janu- 
ary. The commission was given three 
months to decide whether it would allow 
GEC-Siemens to proceed. Everyone ex- 
pected the whole affair to simmer quietly 
on a back burner during that time. 

But early in February, on the last day 
for filing evidence with the commission, 
GEC-Siemens announced that it had “de- 
cided to submit revised proposals with re- 
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Vinbond 


Electronics Corp. 


CORPORATE HEADQUARTERS: 
No. 2, R&D Rd. VI. 

Science-Based Industrial Park. 

Hsin-chu, Taiwan, R.O.C 

TEL: (035) 770066 

FAX: 886-35-774527 


SALES OFFICE: 

SFI., No. 2, Sec. 2. Nanking E. Rd.. 
Taipei, Taiwan, R.O.C. 

TEL: (02) 5376271 

TLX: 16485 WINTPE 

FAX: 886-2-5233198 
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Memory on time, 
every time from 


WINBOND 


ROM & SRAM: Quality delivered 


fast! 


WINBOND is a leading manufacturer of a wide range of MASK ROM and CMOS 
SRAM devices to match all your system requirements. Superior features to upgrade 
your products, delivered within 20 days at unbeatable prices. 


WINBOND has a complete MASK ROM family, ranging from32K to 4M, that is 
already increasing profits for a growing list of international names. And high- 
performance computing today needs our fast CMOS SRAMs. Contact us now for 


details! 


FEATURES 


* LOW POWER CONSUMPTION 
* HIGH PROCESSING SPEED 
* SINGLE POWER SUPPLY 


* TTL COMPATIBLE INPUTS & OUTPUTS 
* 3 — STATE OUTPUT WITH WIRED — OR CAPABILITY 


MASK ROM 


TYPE ROM 
NO. size 









Memory 
Configuration 






64K 


OAK 8 


W22C2048 


W22C4096 256K x 16 





CMOS SRAM 


TYPE NO. 









Access Time 
max (ns) 


32K 
256K 


W23C2048 256Kx 8 | 100 | 30mA/100uA__| 


ACCESS TIME 


max (ns) 














Current Consumption 
Operating/stand by 





Package 
(DIP) 









4 
80mA/20mA 8 
8 
8 
8 
8 
2 





80mA/20mA 


100mA/20mA 


100mA/20mA 


30mA/100.A 
30mA/100,A 











ORGANIZATION 
(WORD x BIT) 








16Kx1 | 




















ASIA 
(KOREA) 


‘SHIN-A TRADING CO. 


P.O. BOX 130 YOUNGDONG, SEOUL, KOREA 
TEL: (02)5412003. 5441528 FAX: (02)5442564 
TLX: K29120 SHINAS 


(HONG KONG) 

KARIN ELECTRONIC SUPPLIES CO., LTD. 
KARIN BUILDING, 7FL., 166 WAI YIP STREET, 
KWUN TONG, KOWLOON, HONG KONG 

TEL: 3-898252 FAX: 3-436479 

TLX: 55322 KRNHK HX 


LINPO ELECTRONICS LTD. 

ROOM 805-6, WAYFOONG PLAZA, 664 NATHAN 
ROAD, KOWLOON, HONG KONG 

TEL: 3-917433 FAX: 7899303 

TLX: 39296 LINPO HX 


(JAPAN) 


W.B. JAPAN CO., LTD. 





3-9-5 NISHI-SINJUKU, SHINJUKU-KU TOKYO, 
JAPAN TEL: (03)3208142 FAX: (03)3208133 


(THAILAND) 

THE VALUE SYSTEMS CO., LTD. 

7TH FL., CENTRAL CHIDLOM 

TOWER, 22 SOI SOMKID, PLOENCHIT RD., 
PATHUMWAN, BANGKOK 10500. 

TEL: 2547088-90 FAX: 2547087 


EUROPE 
(U.K.) 


MCP ELECTRONICS 

ALTEK HOUSE 3 THE COURTVARD DENMARK 
STREET WORKINGHAM BERKSHIRE RGI11 2AY 
TEL: 0734-772345 TLX: 849010 FAX: 0734-774850 


(TURKEY) 

ELEKTRO SAN. VE TIC KOLL. STI: HASANPASA 
ANMET RASIM SOKAK 

NO. 16 KADIKOY—ISTANBUL-TURKEY 

TEL: (01)3372245 FAX: (01)3368814 

TLX: 29569 ELTS TR 


(SPAIN) 

CYRTRON, S.A. COMPONENTES ELECTRONICOS 
MATILDE DIEZ, 19E 28002 MADRID 

TEL: (341)4162095 

TLX: 43297 CYRT E FAX: (341)4162406 


(ITALY) 

INTER-REP S.P.A. 

10148 TORINO-VIA ORBETELLO, 98 

TEL: 21-65-901 TLX: 221422 FAX: 2165915 


AMERICA 
(USA) 


PROMERGE TECHNOLOGIES 

51 EAST CAMPBELL AVE., #110F 
CAMPBELL CA 95008 

TEL: 408-370-6136 FAX: 408-370-3155 
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WINBOND 
Reaching a higher 
level with telephone 
ICs adaptable fo all 
major telecom systems 


WINBOND’s fundamental principle of business is clear: to develop and manu- 
facture advanced ICs. Our pioneering work in producing telephone ICs adapt- 
able to all major international telecom systems is indicative of this principle. 


The WINBOND multi-nation telephone IC meets the highest quality standards. 
Its clear advantages have already scored design wins in the local telephone 





Winbond 





Electronics Corp. 


ere c. depenttyseall 


No. 2,R&D R 

Science- Beat ie itial Park. 
Hsin-chu, Taiwan, R.O.C. 
TEL: (035) 770066 

FAX: 886-35-774527 


SALES OFFICE: 
5FI., No. 2, Sec. 2, Nanking E. Rd.. 
Taipei, Taiwan, R.O.C. 
EL: (02) 5376271 
TLX: 16485 WINTPE 
FAX: 886-2-5233198 


ASIA 
(KOREA) 


SHIN-A TRADING CO. 

P.O. BOX 130 YOUNGDONG, SEOUL, KOREA 
TEL: (02)5412003. 5441528 FAX: (02)5442564 
TLX: K29120 SHINAS 


(HONG KONG) 

KARIN ELECTRONIC SUPPLIES CO., LTD. 
KARIN BUILDING, 7FL., 166 WAI YIP STREET, 
KWUN TONG, KOWLOON, HONG KONG 

TEL: 3-898252 FAX: 3-436479 

TLX: 55322 KRNHK HX 


LINPO ELECTRONICS LTD. 

ROOM 805-6, WAYFOONG PLAZA, 664 NATHAN 
ROAD, KOWLOON, HONG KONG 

TEL: 3-917433 FAX: 7899303 

TLX: 39296 LINPO HX 


(JAPAN) 


W.B. JAPAN CO., LTD. 
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ADVANCED TONE / PULSE DIALER 


FEATURES: 


* LOW POWER CONSUMPTION AND LOW SUPPLY VOLTAGE 
* FLASH, PAUSE CAN OPTION FOR DIFFERENT COUNTRIES 


* DIFFERENT PULSE OUTPUT FORMAT FOR SWEDEN, NEW 
ZELAND COUNTRIES 


* SPECIAL SAVE MEMORY APPLICATION (SECOND REDIAL) 
* ALL SERIES ARE PIN TO PIN COMPATIBLE 


TELECOMMUNICATION IC 


3-9-5 NISHI-SINJUKU, SHINJUKU-KU TOKYO, 
JAPAN _ TEL: (03)3208142 FAX: (03)3208133 


(THAILAND) 

THE VALUE SYSTEMS CO., LTD. 

7TH FL., CENTRAL CHIDLOM 

TOWER, 22 SOI SOMKID, PLOENCHIT RD., 
PATHUMWAN, BANGKOK 10500. 

TEL: 2547088-90 FAX: 2547087 


EUROPE 
(U.K.) 


MCP ELECTRONICS 

ALTEK HOUSE 3 THE COURTVARD DENMARK 
STREET WORKINGHAM BERKSHIRE RGI11 2AY 
TEL: 0734-772345 TLX: 849010 FAX: 0734-774850 
(TURKEY) 

ELEKTRO SAN. VE TIC KOLL. STI: HASANPASA 
ANMET RASIM SOKAK 

NO. 16 KADIKOY—ISTANBUL-TURKEY 

TEL: (01)3372245 FAX: (01)3368814 

TLX: 29569 ELTS TR 


industry, and are now available to telephone makers in other Asian countries. 





(SPAIN) 

CYRTRON, S.A. COMPONENTES ELECTRONICOS 
MATILDE DIEZ, 19E 28002 MADRID 

TEL: (341)4162095 

TLX: 43297 CYRT E FAX: (341)4162406 


(ITALY) 

INTER-REP S.P.A. 

10148 TORINO-VIA ORBETELLO, 98 

TEL: 21-65-901 TLX: 221422 FAX: 2165915 


AMERICA 


(USA) 

PROMERGE TECHNOLOGIES 

51 EAST CAMPBELL AVE., #110F 
CAMPBELL CA 95008 

TEL: 408-370-6136 FAX: 408-370-3155 








ontrast plasma displays 
lew twist in LCDs. 








FLC640-400BCUB 
screens. Reflective, backlit or edge-lit. In Get all the facts 
the sizes and styles for all kinds of appli- For complete information about the 
cations. And each with something no one brightest new ideas in LCD displays, call 
else can offer: Fujitsu reliability, to prove your Fujitsu representative today. 
you made the right choice. 
FUJITSU MIKROELEKTRONIK GmbH: 
Lyoner StraBe 44-48, Arabella Center 9. OG./A, D-6000 Frankfurt Niederrad 71, ER. Germany Phone: 069-66320 Telex: 0411963 Fax: 069-6632122 
FUJITSU COMPONENT OF AMERICA, INC.: oe 
3330 Scott Bivd., Santa Clara, California 95054-3197, U.S.A. Phone: 408-562-1000 Telex: 910-338-0190 Fax: 408-727-0355 
FUJIT MITED: 
805, les se Renae eu, Ce yon he aes Hong Kong Phone: 3-7320100 Telex: 31959 FUJIS HX Fax: 3-7227984 FUT I | SU 
FUJITSU LIMITED (Electronic Components International Sales Support Div.): 
Furukawa Sogo Bldg,, 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan Phone: National (03) 216-3211 International (Int'l Prefix) 81-3-216-3211 Ae 
Telex: 2224361 Fax: (03) 215-1961 
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Now there’s a choice. 
Telecom testing the old way, 
or one-step testing on one 
machine. 


The old way meant separate in- 
circuit and functional board test 
systems. Now, there’s one tester 
that does it in asingle step...the 
HP 3065CT Communications 
Technologies Board Test System. 


Pomwcensad — 
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ww ovens Semone 
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It’s an advanced system optimized for 
telecom, performing full CCITT test- 
ing on products like line cards, phone 
systems, and terminal adapters. It can 
handle any board you manufacture. 
Including new ISDN boards. 


The choice is one system or two. The 
right decision means faster program- 
ming. Faster testing. And lower 
testing costs. It’s your call. 











Now call us. 


Take the first step in one-step test- 
ing. Call us today at 1-800-752-0900, 
ext. 501C, and ask for the “HP 
Telecomtest Compendium? 


© 1988 Hewlett-Packard Co. 0901904/E 
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Toshiba LED Modul Achieves Delicate Display 
with 16-Gradient Control. 


The forms and functions of information and its handling are diversifying with great speed. Toshiba, a world 
leader in the opto-electronics field, has developed a 16 X 16 LED dot matrix module that opens new possibilities 
in information display. By combining these modules, a display equivalent to that of a TV can be realized. By 
use of Toshiba’s outstanding two-color LED together with its unique gate array for driving, 16-gradient control is 
achieved in this new product. Compact design makes the module lightweight and optimally thin. Unique 

heat radiation design greatly improves the dispersion of heat from the module, and connections are simple, 
ensuring freedom from maintenance. In applications ranging from simple messages to visual displays such 

as message boards, entertainment and projector use, Toshiba’s LED module is a standout. 





“Amber color is made by a mixture of red and green. 


TOSHIBA CORPORATION 





TOKYO, JAPAN 


TOSHIBA CORPORATION: 1-1, Shibaura 1-chome, Minato-ku, Tokyo 105, Japan Tel: 03-457-3463 
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FDDI 
FIBER OPTIC 
TRANSCEIVER. 


T he American National Standard 
Institute (ANSI) is now compiling 
the standard for high-speed 
LANs. Called the Fiber Distributed Data 
Interface (FDDI), the new standard fea- 
tures a data rate of 125Mbps,100km net- 
work coverage and up to 500 nodes. 

NEC’s NEOLINK-1312 is designed to 
meet or exceed FDDI-PMD require- 
ments. The new 125Mbps fiber optic 
transceiver incorporates a 1.3m LED, 
PIN-PD and two LSlIs. These are the 
Same components used in our 
200Mbps datalinks (NEOLINK-2012). 
Over 60,000 pairs of the 200Mbps 
link have been shipped since 1985 
without a single field failure. 

The new NEOLINK-1312 features a 
transceiver configuration designed for 
easier mating with an MIC duplex 
connector. The design eliminates the 
need to painstakingly align separate 
transmitter and receiver units on a 
printed wiring board. Crosstalk and 
noise problems are also solved with 
our circuit and isolation expertise. 

The NEOLINK-1312 offers an aver- 
age output power of —16dBm; average 
receiving power between —34.5 and 
—13.0dBm. It operates on either a 
single +5V or—5.2V0 
power supply. ce 
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NEW SOLID-STATE 
TV TRANSMITTERS: 
UP TO 40KW IN UHF. 











olid-state TV transmitters are fast 
S replacing tube types because 

they are more reliable, economi- 
cal and easier to maintain. 

The all solid-state transmitters of 
NEC’s new PCU-900 series incorpo- 
rate the latest semiconductor and 
RF circuit technologies. We offer five 
models for UHF broadcasting: 5/10/ 


20/30 and 40kW. 
All models use 800W PA modules 





and 110W power transistors specially 
developed by NEC. All adjustments 
are handled automatically by a high- 
performance synthesized exciter. 

Reliability is enhanced by parallel 
use of power transistors and PA mod- 
ules. Increased stability handles volt- 
age fluctuations of +10% without AVR. 

Since the transmitters operate on 
28V DC power, they provide greater 
safety and require less maintenance. 
Power transistors are efficiently cooled 
by our “Jet Air Cooling” system. 

NEC also supplies a series of fully 
solid-state transmitters for VHF broad- 
casting. Our PCN-1400 series has five 
models: 5/10/15/20 and 30kW. 


VAST LIBRARY SYSTEM FOR CHINA. 


EC is supplying a large-scale 
N information system to the 

National Library of China (NLC) 
in Beijing. With over 14 million 
volumes in its collection, the NLC is 
one of the world’s largest libraries. 

The library system for the People’s 

Republic of China consists of two main- 
frames for database management and 
270 personal computers for terminal 
applications. The system will handle 
56 languages and allow retrieval of 
millions of books in each language 


by category and author listing. 

The NLC and NEC are jointly devel- 
oping Chinese-language software for 
the system. The software will meet 
China’s new national standard of 
32,000 characters. The library system 
will be in full-scale operation in 
mid-1991. 

Since the NLC is one of China’s 
academic centers, it will use the sys- 
tem in the future as the core of a 
network linking thousands of libraries 
around the country. 


NEC 
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Electronic Instrument Cluster 
Mixed mode system-on-a-chip 
replaces traditional 2-to-3 chip discrete ; ; 
implementations. Includes a 68HC05 Light Controller Chip 
microprocessor core, plus memory, Single chip solution includes all the 


analog functions and digital glue logic. digital, analog and memory functions to 
Design Turn: 26 weeks. control headlights, parking and fog 
lights. Provides exit delay timer and 
allows manual control of exterior lights 
from driver door. 
Design Turn: 14 weeks. 





Keyless Entry 
OS iencocietrecw sls NOW oceolmeert 
provides direct write capability for 
flexible security code generation. ‘Ten 
years data retention and 10,000 read/ 
write cycles for harsh automotive environ- 
ment. Can be configured for dual or 
single supply programming. 

Design Turn: 14 weeks. 


©1989 NCR Corporation. Design Advisor and Design Synthesis are trademarks of NCR Corporation. 
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cur offshore, U.S. chip makers will find 
themselves in an increasingly weak posi- 
tion to sell into overseas markets or into 
products built in the U.S. by foreign 
manufacturers, the reasoning goes. 
What’s more, high-resolution flat-panel 
and cathode-ray-tube display technology 
developed for HDTV will find applications 
in defense, medical imaging, and comput- 
ers, among other segments. As sophisti- 
cated HDTV products gain more and 
more processing power, they will begin to 
compete with PCs and work stations, 
some experts believe. And if the Japanese 
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have a dominant HDTV position, they will 
leverage the volume to take PC market 
share from the U.S., the AEA warns. 
According to a working document is- 
sued by an AFA task force late last year, 
if the U.S. settles for controlling less 
than 10% of worldwide HDTV production, 
it stands to lose half of its current world- 
market share in semiconductors and PCs. 
To merely maintain its current share in 
both of these key segments and others, 
the U.S. needs to capture half or more of 
the HDTV manufacturing base, the AEA 
contends. In short, “HDTV is more than 














just another TV set,” says Iverson. 

Not all, of course, subscribe to the AEA 
line. ‘““‘There’s almost an HDTV hysteria 
today,” says Larry French, a corporate 
vice president at North American Philips 
Corp., the New York-based arm of Philips 
International NV of the Netherlands. 
“Tt’s becoming a symbol of what’s wrong 
with the U.S. and [with] U.S. competi- 
tiveness.” And the Electronic Industries 
Association—a Washington trade group 
with membership that includes foreign- 
owned consumer manufacturers—chal- 
lenges many of the AEA’s conclusions. 
The focus should not be on who owns the 
HDTV manufacturing, the EIA says, but 
rather on assuring the maximum number 
of U.S. jobs in HDTV production, re- 
search, and development. 

But the AEA view is one that many in 
industry and government seem increas- 
ingly to be rallying around. Even the Pen- 
tagon is getting into the act. The Defense 
Advanced Research Project Agency is 
planning later this year to award $30 mil- 
lion in HDTV development funding aimed 
at display and video-processor technolo- 
gy. Bids on that effort were due Feb. 27. 

The House of Representatives, mean- 
while, is holding hearings on HDTV com- 
petitiveness, with an eye toward finding 
what’s needed to foster a U.S. technolo- 
gy thrust. The idea of a consortium simi- 
lar to the $100 million Sematech chip ef- 
fort is being floated around. And now a 
special Commerce Department advisory 
committee has come out with a prelimi- 
nary report stating that “lack of signifi- 
cant U.S. participation [in HDTV] would 
exacerbate the already dwindling U. S. in- 
dustrial base in consumer electronics and 
adversely affect U.S. semiconductor, 
computer, and related industries.” 

In any effort to gain a major stake in 
the HDTV business, the U.S. is starting 
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standard “multiport” receiver with two 
inputs—one UHF/VHF for NTSC signals, 
the other a baseband port for HDTV. The 
baseband port could handle multiple stan- 
dards for various media as long as those 
standards shared a ‘‘friendliness,”’ or 
commonality, in certain baseband charac- 
teristics, such as frame rates, field rates, 
and aspect ratio. 

This intense interest in multiple media 
stems from HDTV’s potential to revolu- 
tionize home entertainment. HDTV re- 
ceivers will display twice the horizontal 
and vertical resolution of today’s NTSC 
sets, with 10 times the color-information 
detail, producing a picture quality equiva- 
lent to that of 35-mm movie film. It will 
deliver a cinema-like wide-screen picture, 
with an aspect ratio of 16:9 or 5: 3, com- 
pared with the 4:3 NTSC standard. Mul- 
tichannel wideband audio will round out 
the package, delivering crystal-clear ste- 
reo hi-fi sound, equivalent to that of a 
compact disk. 

All this comes at a price: HDTV receiv- 
ers will sell initially for $2,500 to $4,000 at 
retail. And there is always the chance that 
U.S. consumers won’t take to the technolo- 
gy in sufficient numbers to drive volume 
pricing and create a mass market. 

But based on an assumed $2,500 retail 
starting price, the EIA is predicting rapid 
penetration, with 10% of U.S. households 
owning one HDTV set four years after in- 
troduction. That would be a higher accep- 
tance rate than for either color TV or 
VCRs. The EIA projects that Americans 
will buy 13 million HDTV receivers in the 
year 2003, 92% of which will be manufac- 
tured in the U.S., employing 232,000 work- 
ers and contributing $23 billion to the gross 
national product. The AEA is more conser- 
vative. It projects U.S. sales at 4.9 million 
units in 2003, producing a $2.8 billion mar- 
ket. The numbers climb to 11 million units 


siders say those two steps alone could 
easily take another year or more. 

“Tt could still happen in 1991,” says 
Robert Hopkins, chairman of the FCC 
subcommittee and executive director of 
the Advanced Television Systems Com- 
mittee, an industry group. “It’s all going 
to depend on how long the testing takes 
and how many systems are built.” 

Of the proposals vying for attention, 
experts say some will not be built, some 
will not work, and others may ultimately 
be ruled out because they do not offer 
compatibility with current NTSC TVs. 
The rest will be judged on moving- and 
still-picture quality, the robustness of 
their transmission signals, cost, and other 
factors that Hopkins says have yet to be 
determined. 

Many in the electronics industry have 
worried aloud that a delay will allow the 


Electronics/March 1989 











a. 
= 
a 
Q . 


z 
a 
Oo 
= 
> 
'g 
iu 
— 
Oo 
ed 
- 
U 
— 
a 
Z 
2 


and $6.6 billion by the year 2010. 

Because no single U.S. firm would be 
likely to take on the high risk and ex- 
pense of HDTV development and manu- 
facturing on its own, most in the AEA 
camp agree that government involve- 
ment is a requirement. But what form 
that might take is still anyone’s guess. 

It might include new types of industry 
and government-industry consortiums. 
And it might include any combination of 
federal loan guarantees, tax breaks, re- 
laxation of antitrust laws, new trade reg- 
ulations, or stricter enforcement of the 






Japanese and Europeans to get an early 
lead—or even to force a de facto standard 
on the U.S. Others disagree. If anything, 
they say, a delay may strengthen any 
fledgling consortium’s effort to establish 
itself before consumer demand reaches a 
fever pitch. 

As for the specter of other media 
launching independent drives into HDTV, 
that’s not likely to happen any time soon, 
says the FCC’s Hassinger. “Cable is play- 
ing it very cautiously. They carry broad- 
cast programming, and consequently one 
has to make sure everything fits. They 
don’t want to have to carry different 
kinds of signals, and there is a question 
as to whether one could carry different 
kinds of signals and still have an operat- 
ing system,” he says. 

Further, cable-TV operators, though 
tempted, will not push ahead of their 








antidumping laws already on the books. 
Not surprisingly, U. S. executives of 
foreign-based firms are playing down the 
need for a big federal spending program. 
“HDTV is really just a small part of a 
much larger problem,” says French of 
Philips. Japanese companies dominate 
consumer electronics not because of 
technological superiority, he says, but be- 
cause U.S. companies chose not to com- 
pete in an arena of low profit margins. “I 
see no reason to expect that this will re- 
main anything but a competitive business 
with small profit margins. To see HDTV 


broadcast counterparts, on whom they 
depend for programming. They are 
afraid that if they guess wrong, their in- 
vestment in an incompatible HDTV sys- 
tem would wash away in an instant. As 
for satellite alternatives, as long as the 
FCC ean set a standard in the next two to 
three years, most experts don’t think 
there’s anything to worry about. 

But “if broadcasters have to mess 
around for another five years, some other 
media, such as satellites, could come 
along with a system that is not broadcast- 
compatible,” says James E. Carnes, vice 
president for consumer electronics and 
information sciences at the David Sarnoff 
Research Center in Princeton, N. J. The 
center, with assistance from NBC and 
Thomson Consumer Electronics Inc., is 
one of the proponents hoping to set the 
standard (see p. 76). -Tobias Naegele 





73 








semiconductor houses are taking a serious 
interest. Digital Equipment Corp., for ex- 
ample, is doing “a tremendous amount of 
HDTV-related R&D, in both hardware and 
software, encompassing video displays, 
semiconductors, and private and public net- 
works as transmission media,” says Bruce 
Holbein, DEC’s manager for government 
relations in Maynard, Mass. And in Berke- 
ley Heights, N. J., Daniel Lankford, vice 
president of market development for 
AT&T Microelectronics, says, “We fully in- 
tend to be in the business of providing 
HDTV chip sets and subsystems. We are 
beginning to do some work now to define 
what those chip sets might be.” 

Another reason for the interest is that 
as HDTV dawns, consumer television sets 
are suddenly starting to look a lot more 
like computers. Some Japanese HDTV re- 
ceivers already include up to 40 custom 
integrated circuits, and the typical Japa- 
nese TV in the 1990s may contain 1 or 2 
Mbytes of video random-access memory. 

Future HDTV sets will be able to con- 
nect to 100 Mbytes of data storage as well 
as to printers, facsimile machines, tele- 
phones, and a variety of other gear. And 
they will be two-way interactive, permit- 
ting delivery of a variety of services via 
wide-bandwidth cable or fiber. 

“What we’re seeing is a coming together 
of TV and computer technology, and at 
some point the distance between HDTV 
and midrange computing really blurs,” 
says Barry Whalen, a vice president at Mi- 
croelectronics and Computer Technology 
Corp., the Austin, Texas, research consor- 
tium. “That’s why we’re interested, and 
that’s why Darpa’s interested.” Whalen 
“absolutely” sees HDTV as competing 
against PCs and work stations, and having 
a big impact on the way computing is sold 
10 to 30 years from now. 

And computer makers can’t afford to 
overlook the threat, he says. “Every time 
a technology has changed the way people 
buy computing, a different set of compa- 
nies came to the fore.” The consortium, 
in fact, is talking to members about start- 
ing a research program next year to fo- 
cus on what Whalen calls ‘““HDTV in the 
large.” The group would explore ways in 
which very large HDTV flat-panel dis- 
plays might one day be used as a kind of 
“artificial reality” —as a “synthetic win- 
dow” in the home, for example, or in cock- 
pitlike simulators that consumers might 
use as a substitute for travel. The concept 
might also tie into HDTV’s built-in pro- 
cessing power and rely on artificial-intel- 
ligence techniques for a variety of user- 
assisted information-gathering and en- 
tertainment functions, Whalen says. 

Apple Computer Inc., for one, has seen 
the vision. The Cupertino, Calif., firm re- 
cently produced a videotape of how a fic- 
tional system it calls the Knowledge Nav- 
igator might one day be used in tying 
computers and HDTV video and graphics 
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together. In the video, a professor inter- 
acts with a notebook-sized computer and 
a large flat-panel HDTV to prepare a lec- 
ture in a matter of minutes. The HDTV 
display is used to show charts, graphics, 
and maps generated by the computer on 
demand, and as a videophone when the 
professor makes calls to other research- 
ers around the world. 

“The tremendous interplay between 
HDTV and computers is already obvi- 
ous,” says James Groell, vice president 
for special projects at PCO Inc., a Chats- 
worth, Calif., optoelectronics firm. Some 
work stations already have near-HDTV 
quality, and there is no reason to believe 
it will not be demanded by computer dis- 
plays of all types when HDTV broadcast- 
ing starts in the 1990s, Groell says. 

Indeed, the technology will lead to 
much lower-cost high-resolution screens 
than those found on today’s high-end 
graphics work stations, say executives at 
Hewlett-Packard Laboratories in Palo 
Alto, Calif. HDTV technologies such as 
displays, memory, and signal-processing 
chips will drive developments in comput- 
ers, test equipment and other industrial 








markets, and military gear, HP says. 

Despite the HDTV interest at many big 
firms, some companies are still holding 
back. Chip maker Intel Corp. of Santa 
Clara, Calif., for example, says it has no 
interest in the business. Likewise Com- 
paq Computer Corp. in Houston. ‘“‘We’re 
in the mainstream, high-end market,”’ 
says a Compaq spokesman. “Until any of 
that [HDTV technology] becomes some- 
thing where there’s higher, broader mar- 
ket demand, the chances are you won't 
see it from this company.” 

For those who do hope to participate, 
most agree on one thing. As Motorola's 
Mitchell puts it: ‘The most important 
question of the day is, ‘Which stan- 
dard?’ ” Until the FCC decides, the design 
of HDTV chips and receivers for the U.S. 
market can’t begin in earnest. And in the 
best-case scenario, U.S. HDTV broad- 
casting can’t begin until 1993. 

But some see that time lag as propi- 
tious. “The U.S. does have some advan- 
tages. This will be our standard. We can 
set it when we want,” says AT&T’s Lank- 
ford. And by giving the now fractious 
factions more time to close ranks, it could 
result in a more measured U.S. plan in 
any forthcoming manufacturing venture, 
many believe. “The U.S. has the labora- 
tories for research, the displays, the 
chips, and the assembly capability,” says 
Groell at PCO. ‘Technology is not the 
problem. It’s having the will to do it.” 


Additional reporting by Lawrence Cur- 
ran, Jonah McLeod, Tobias Naegele, 
Jack Shandle, and Larry Waller 
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At 800 Megapoints per : second, hee new ‘Analogic/Data 


Analo ic Announces ey 2 Precision Models 2040 and 2045 outperform the competition, 
hei ccrche dice hada add ___ delivering 4 times the data rate of the fastest polynomial 
ATES: : waveform synthesizers. : 


mr OUOUMAE OE 5 au : a With the Analogic Models 2040 and 2045, you can n define 
i liile\dlakwe_llale and create any periodic or transient waveform. 
| he A | orld G Highest oe You can use Analogic’s well-proven ME; Math Equation 
i . 2 Entry approach, entering any equations in the form Y = f(t) 
: i from the keyboard. Or, you can download waveforms created 
Perform ance : on computers, graphic tablets, or oscilloscopes. 
yw | eee __ And, you can capture real-world transients with the 
: | Analogic Model 6100 Universal Waveform Analyzer, transfer 
their waveforms to the 2040/2045, and modify as desired. 


Arbitrary Waveform The Model 2040 offers two outputs, each 1 V p-p, in phase 


opposition to provide both single-ended and differential 
outputs at a bandwidth of greater than 700 MHz. 


a 
5 nthesizer The Model 2045 provides one low level output (1 V p-p/50 
ohms) at a full 700 MHz bandwidth and another output 
channel at 5 V p-p/50 ohms, 200 MHz bandwidth and 8 bits 
resolution over the full dynamic range. 
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he bigger the display, the better the 
next generation of high-definition TV 
receivers will look. And the arrival of 
HDTV is likely to spark the development 
of high-quality, large-area flat-panel dis- 
plays, because cathode-ray tubes of the 
size appropriate for HDTV require very 
deep cabinets. But Zenith Electronics Corp. 
is placing its bets on mainstream CRT tech- 
nology, which it believes will hold sway 
well into the HDTV revolution. 

“T’ve been in the business for 20 years, 
and the flat panel is always five years 
away,” says Martin L. Lerner, vice presi- 
dent of engineering at Zenith’s CRT Divi- 
sion in Melrose Park, Ill. “The flat panels 
have yet to become cost-competitive.” 

Zenith is instead working on a new low- 
cost way to manufacture its patented 
flat-tension-mask, or FTM, picture tubes. 
If the idea pans out, it could help drive 
down high-volume CRT production costs 
in the big-screen era, Zenith says. And it 
could play a role in any drive to bolster 
U.S. HDTV manufacturing competitive- 
ness. What remains to be seen now is 
whether the company can attract outside 
funding to try out the idea. It has already 
appealed to the Defense Advanced Re- 
search Project Agency, and hopes to nab 
a share of the $30 million the Pentagon 
has earmarked for HDTV. Zenith also has 
an entry in the HDTV standard-selection 
sweepstakes, with its Spectrum Compati- 
ble HDTV System one of 20 proposed to 
the Federal Communications Commission 
(Electronics, November 1988, p. 191]. 

The Zenith FTM manufacturmg scheme 
relies on an unconventional approach to 
tube making based on direct printing of col- 
or phosphors onto the screen faceplate, in- 
stead of the conventional photolithogra- 
phy. The scheme uses high-precision, inter- 
changeable shadow masks that can simply 
be added to the tube at the end of the pro- 
duction line. Today’s methods, by contrast, 
require the shadow mask to serve as the 
negative for the faceplate phosphors dur- 
ing photolithography; both the mask and 
the faceplate must then remain registered 
for the rest of the production process. 

Printing the phosphors directly on the 
faceplate could be done at low cost using a 
small machine having very high output, 
thus eliminating the slow and costly four- 
step photolithography process, Lerner 
says. Another advantage is that handling 
requirements for assemblies moving 
through the factory would be simplified, 
since shadow masks could be placed in a 
clean area until needed. 

“We think this could be the nucleus of 
a very large business” in high-volume, 
low-cost HDTV tubes, says Zenith chair- 
man and president Jerry Pearlman at the 








Zenith’s FTM picture tubes could be made 


firm’s Glenview, IIl., headquarters. The 
problem is that Zenith, the sole remaining 
U.S. TV manufacturer, does not have the 
$70 million to $75 million that Pearlman 
says it needs to bring FTM manufactur- 
ing to high-volume production. 

Zenith currently makes a 14-in. version 


of the FTM using more conventional pro- 
duction techniques. That unit is manufac- 
tured for a high-resolution computer moni- 
tor. But Zenith has been fishing for fund- 
ing to develop the technology to produce 
the big screens for consumer picture tubes. 
Last year it submitted an unsolicited pro- 
posal to Darpa, well before the Pentagon 
unveiled plans in late December to spend 
as much as $30 million on HDTV research. 
Last month, Zenith was reworking its pro- 
posal to meet Darpa’s requirements for a 
formal submission. The firm is sure to face 
competition, but, says Lerner, “we think 
we're going to win.” 

Among other things, he is counting on 
the appeal of FTM technology, which fea- 
tures a perfectly flat, reflection-free face- 
plate for superior CRT performance. Com- 
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in large sizes for HDTV with an unconventional 
approach based on printing the color phosphors directly onto the faceplate. 
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pared with conventional displays, the FTM 
tube provides up to 80% higher brightness, 
or up to 70% better contrast ratios, at 
equivalent resolution, Zenith says. While 
conventional displays rely on a convex 
glass faceplate and a correspondingly 
curved shadow mask that is suspended 
within the tube on springs, the FTM mask 
is stretched and bonded directly to the face- 
plate under tension. 

As in conventional tubes, the FTM 
shadow mask is effectively a thin metal 
sheet containing hundreds of thousands 
of perforations that help direct beams 
from the tube’s electron gun to the 
screen faceplate. Here they excite red, 
blue, and green phosphors to create the 
video image. But the FTM mask is only 
one quarter the thickness of conventional 
curved masks. And since it is stretched 
tight, it is not subject to movement or ex- 
pansion due to heating. The result is an 
inherently more rugged and accurate 
CRT, Zenith says. 

The flatness of the FTM design, in fact, 
is key to the low-cost manufacturing, be- 
cause direct printing of faceplate phos- 
phors and using interchangeable masks 
would be unthinkable with curved masks. 
“Because this thing is flat, it can be done, 
though it’s not easy,” Lerner says. “But 
it’s impossible to do on a curved surface. 
The tolerances don’t allow it.” Lerner de- 
clines to estimate the savings this might 
produce. “But enough [manufacturing] 
steps go away” so that “a very good sav- 
ings” results. —Wesley R. Iversen 
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as possible. In its family of generic array- 
logic devices, Lattice Semiconductor 
Corp., of Hillsboro, Ore., is continuing to 
push the performance further down into 
the bipolar arena. With its latest 0.8-4m 
CMOS process, Ultramos III, it has driven 
propagation delay times down to as low 
as 10 to 12 ns in its 300-gate-equivalent 
GAL20V8, and to about 15 ns in its 500- 
gate-equivalent GAL22V10. In its 700- 
gate GAL6001 generic programmable- 
logic arrays, the company expects Ultra- 
mos III to achieve propagation delays of 
20 to 25 ns. 

Going for both speed and gate-array- 
like densities in EEPLDs, International 
CMOS Technology Inc. of San Jose is ap- 
plying both process and architectural im- 
provements to a new family of devices 
that allow densities as high as 3,000 
equivalent gates and gate delays as low 
as 25 ns (see p. 86). 

There is still a considerable market for 
medium- to low-speed EPROMs in the 
150- to 200-ns range for low-end 4-, 8-, and 
16-bit microcontroller applications as one- 
time programmable replacements for 
mask-programmable ROMs. But the fast- 
est-growing portion of the market is the 
one serving the needs of the new genera- 
tion of 20- to 30-MHz complex- and re- 
duced-instruction-set microprocessors. 

To store large amounts of application 
Ll “© «| microcode, protocol-conversion data, or 
ee oF sc wi ines: type fonts in such applications now re- 
Intel is ready with a 1-Mbit flash EEPROM | quires a designer to choose among high- 
featuring 90-ns read-access times. speed SRAM, with its lack of nonvolati- 
lity, or battery backup. Traditionally, 
such applications have been served by bi- 
polar PROMs. However, because of pow- 
er-consumption requirements, they are 
limited to densities below 128 Kbits. 

Except for niche applications requiring 
speeds below 10 ns, most bipolar sockets 
for devices up to 128 Kbits are rapidly be- 
ing replaced by lower-power CMOS alter- 
natives. CMOS EPROMs are starting to 
replace bipolar devices at the 16-, 64-, 
128-, and 256-Kbit levels for applications 
requiring access times of 25 to 45 ns; the 
CMOS parts run at similar speeds but use 
half to a quarter the power. 

The speed battle will no doubt expand 
to the higher densities. Companies such 
as AMD, Intel, and WaferScale are now 
producing 1-Mbit designs in the 90-ns 
range. On the way from WaferScale Inte- 
gration Inc. in Fremont, Calif., are 1-Mbit 
EPROMs, based on a proprietary stag- 
gered-contact architecture and using a 
1.25-um CMOS process capable of speeds 
ranging from 60 to 90 ns. Also in the 
works is a 4-Mbit design that builds on 
the earlier technology by using a stag- 
gered-gate scheme to achieve die areas 
that are no larger than competitive de- 
vices in development at Intel, NEC, and 
Toshiba, but at 90 to 100 ns are 50% faster 
(see p. 84). 

WaferScale Integration is also plan- 


the total market, is expected to grow to 
about 45% by 1992, up from only a 16% 
share in 1987. Even here the major play- 
ers remain U. S.-owned. They include Cy- 
press (28%), Altera (20%), Lattice (13%), 
Intel (11%), and AMD/MMI (8%). Notice- 
ably absent is any major Japanese pres- 
ence except for Fujitsu and Ricoh, and 
one lone Korean firm, Samsung. 

A key element in CMOS PLDs and pro- 
grammable gate arrays gaining market 
share is their ability to more than match 
conventional gate arrays in density and 
cost per bit, on the one hand, and the 
speed of bipolar small-scale-integration 


magnetics—along with the use of higher 
dielectric-valued materials compatible 
with CMOS processing. These may make 
it possible to build megabit SRAMs and 
DRAMs without the expensive fabrica- 
tion facilities and complex processing re- 
quired by conventional techniques. 

The jury is still out on which of these 
technologies will come to dominate the 
market. All the analysts can do is guess. 
The EPROM market worldwide will grow 
from about $1.98 billion this year to about 
$2.45 billion in 1992, says Mary Olsen, in- 
dustry analyst at Dataquest Inc. in San 
Jose. And the market leaders in terms of 
both units and dollar volume are U.S. 
manufacturers, she says—AMD, Intel, 
and Texas Instruments, followed by Fu- 
jitsu, Hitachi, Mitsubishi, National, NEC 
and SGS Thomson. 
| LEADER OF THE PACK. In the move to- 
ward higher densities and higher speeds, 
says Olsen, it is fairly certain that U.S. 
firms will retain their lead. The same 
holds true in EEPROMs, a segment Data- 
quest says will grow from $436 million in 
1989 to about $707 million in 1992: here 
the major players are the U.S. manufac- 
turers Seeq and Xicor at the high-density 
end. Other U.S. firms—including Atmel, 
Catalyst, Exar/Exel, General Instru- 
ment, International CMOS Technology, 
National, and SGS Thomson—are com- 
peting on a level playing field with Japa- 
nese heavyweights such as Fujitsu, Hita- 
chi, Mitsubishi, and NEC. 

One big question, says Olsen, is the im- 
pact of the new EPROM/EEPROM-based 
nonvolatile flash memory, which in most 
implementations combines the hot-elec- 
tron write feature of EPROMs with the 
cold-electron floating-gate capability of 
EEPROMs. One major vendor, Seeq, ex- 
pects that the technology will grow from 
virtually no market in 1987 to about 377 
of the EPROM market in 1990, and to 
about 627% by 1992. 

The initial applications will be as a re- 
placement for such devices in embedded- 
control applications, says Sanjeev Dua, 
marketing manager for flash memory at 
National. But by the mid-1990s, he be- 
lieves that most of the market for flash 
will be in totally new applications, such as 
SRAM and bubble-memory replacement 
and as solid-state alternatives to disk 
drives. By 1992, the cost of flash memory 
relative to EPROMs will drop to no more 
than twofold, versus the present 4007-to- 
500% differential. Relative to EEPROMs, 
says Niles Kynett, project manager for 
flash memory at Intel, it will drop from 
about 60% to about 207%. 

In programmable logic, which Data- 
quest expects to grow from about $275 
million in 1989 to about $700 million in 
1992, virtually all of the major players re- 
main U.S. manufacturers. The much 
smaller, but faster-growing CMOS por- 
tion, which presently constitutes 30% of 



































































































































and medium-scale-integration standard 
logic and PLDs, on the other. At the high- 
density end, for example, AMD, a second 
source for the SRAM-based Xilinx logic- 
cell arrays, has just introduced a new 
generation of circuits that use a 0.8-ym 
CMOS process to achieve a gate toggle 
rate of 100 MHz. 

At Altera Corp. in Santa Clara, a 0.8- 
um CMOS process is being used to 
achieve gate densities as high as 6,000 
equivalent gates in its multiple-array-ma- 
trix family. The parts also have propaga- 
tion delays of no more than 30 ns, allow- 
ing their use in systems with clock speeds 
of up to 50 MHz. 

Intel has developed a new addition to 
its microcomputer programmable-logic 
circuits that combines a 1.0-~m CMOS 
process and circuit innovations to achieve 
a 6-ns delay time in a proprietary PLD 
with 16 inputs and eight latched outputs, 
equal to the best that TTL PLDs of com- 
parable size are able to achieve. A key cir- 
cuit innovation is a distributed TTL trans- 
lator that is integrated into a symmetrical 
latch that turns off output drivers much 
more quickly. At 100 MHz, active power 
is only 125 mW, at least 25% lower than 
bipolar implementations. 

In electrically erasable PLDs, vendors 
are similarly pushing for as much speed 












































































































































Electronics/ March 1989 81 


i... eee 




















































programmable gain equalizer and a pro- 
grammable loop-back controller. 

In the longer term, U. S. companies are 
hard at work on radically new nonvolatile 
technologies. Antifuse technologies, such 
as the competing versions being devel- 
oped by Actel Corp. and Integrated Cir- 
cuit Corp., are one. Ferroelectric memo- 
ries, under development at Krysalis Corp. 
and Ramtron Corp., are another. 

Where existing fusible-link bipolar de- 
vices are programmed by blowing links, 
antifuse devices are programmed by es- 
tablishing interconnections. The two anti- 
fuse companies are taking different 
routes to commercializing their technolo- 
gy. Actel of Sunnyvale, Calif., has chosen 
to develop a family of user-configurable, 
one-time-programmable gate arrays, 
which in the initial implementation will al- 
low densities up to 6,000 gates. ICC, by 
contrast, is using high-speed nonvolatile 
memories as the initial route to commer- 
cialization (see p. 87). 

Despite competing technologies and 
product strategies, however, both compa- 
nies agree on one thing: the long-term po- 
tential of antifuse technology. Not only is 
the antifuse extremely scalable and com- 
patible with existing high-density VLSI 
CMOS processes, but the number of con- 
tacts for an equivalently sized chip is 
twice that of a gate array, says John 
McCollum, the manager of technology de- 
velopment at Actel. 

The scalability of the antifuse devices 
opens up a wide range of possibilities be- 
yond gate arrays and nonvolatile memo- 
ry, says Bruce Roesner, president of ICC 
in San Diego. Antifuse technology will 
also be important in cell-based custom 
and semicustom designs, where antifuse- 
based PLAs could be used to implement 
random logic and antifuse-based ROMs 
and PROMs on the same chip for program 
storage. Incorporated into microproces- 
sors, he says, antifuse-based ROM micro- 
code can be changed either by field pro- 
gramming or by changing the last mask 
to alter the microcode. “In RISC-based 
designs, for example, it should be posst- 
ble to incorporate more RISC instructions 
in the form of table-lookup or PLA imple- 
mentations,” Roesner says. 

Another coming technology, ferroelec- 
tric memory, will have a fundamental im- 
pact on two levels, says Howard Bogert, 
executive vice president of Dataquest. 
One is as a nonvolatile memory with 
write/ programming speed equivalent to 
that of SRAMs, he says. The other is by 
taking advantage of their higher dielec- 
tric constant to eliminate the need for ad- 
vanced trenching techniques now re- 
quired in high-density DRAMs. “With the 
cost of building a DRAM production line 
approaching half a billion dollars, some- 
thing in the way of a revolution is need- 
ed,” he says. “Ferroelectric RAM technol- 
ogy could be it.” 
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Ramtron Corp. of Colorado Springs, 
Colo., has already formed alliances with 
several companies to commercialize its 
process. Among them are ITT Microelec- 
tronics, NMB Semiconductor, and TRW. 
In the first phase of its ITT agreement, 
Ramtron transferred its existing 3.0-um 
ferroelectric technology to ITT. In phase 
two, which has already begun, the ferro- 
electric technology is being moved to 
ITT’s existing 1.5-4m CMOS process, with 
plans for a linear shrink, which will take 
the process to 1.2-ym. For the 1.5- and 1.2- 
um technology, the ferroelectric tech- 
nique will still be an additive process. In 
this approach, the size of the ferroelectric 
cell will be 1.5 by 1.5 or 1.2 by 1.2 wm. 
That will be sufficient to build devices of 
up to 256-Kbit density, according to Rich- 
























































































































Actel uses antifuse technology in one-time- 
programmable gate arrays. 










































ard Horton, Ramtron’s president. 

In phase 3, Ramtron and ITT will code- 
velop an entirely new 0.8-~m process. In 
this process, the ferroelectric technology 
will no longer be additive, but will be 
merged with the CMOS double-level-met- 
al process to produce a 0.8-by-0.8-um fer- 
roelectric cell, with the necessary density 
for building ferroelectric RAMs up to 4- 
Mbit densities, Horton says. 

In terms of upcoming products, Horton 
says the firm intends to attack three sep- 
arate markets with what he calls low-den- 
sity, medium-density, and high-density 
product families. 

The low-density family, to be built in 
the 1.5- and 1.2-4m technologies, will in- 
clude five parts, at densities of 256 bits, 
512 bits, 1 Kbit, 2 Kbits, and 4 Kbits. 
These parts will be announced and pro- 
vided in sample form during the second 
half of this year. They will be aimed at ap- 
plications now served by nonvolatile 
RAMs and small EEPROMs, including ra- 
dio-frequency identification tags, smart 
cards, electronic odometers, and utility 
meters. The medium-density family will 





























































consist of three parts, at 16, 64, and 256 
Kbits, with the same pinouts as current 
EEPROM devices. The high-density fam- 
ily will use the 0.8-um technology and will 
consist of two products: a 1-Mbit part and 
a 4-Mbit part. 

Horton, naturally, believes that ferro- 

electric technology holds the potential to 
shake up memory markets. But he is 
quick to note that, in the near term, “we 
are not targeting mass- or broad-scale 
displacement of DRAMs or disk memory 
on a cost-per-bit basis.” 
RUGGED. Rather, Ramtron will aim ini- 
tially for areas where very rugged non- 
volatile memories are required, in which 
size, weight, and reliability are the critical 
parameters. For example, the high-densi- 
ty 1- and 4-Mbit parts will sell for up to 
twice the price of DRAMs on a per-bit ba- 
sis when they go into production in 1992 
or 1993. “And our forecast says they will 
converge on DRAMs in price per bit by 
the mid-1990s,” Horton says. 

Krysalis Corp. of Santa Clara is plan- 
ning a family of nonvolatile latches and 
registers that will be 74-TTL-series-com- 
patible, says vice president of technology 
William Miller. The first one, due for sam- 
pling in September, is the 74CF874, which 
will be an octal-D flip-flop. The part will 
have the same pinout as a TTL part, but it 
will be capable of holding the output 
states in a nonvolatile shadow memory. 

Krysalis is also looking at a market for 
parts that could be a direct replacement 
for battery-backed nonvolatile SRAMs 
and EEPROM-based nonvolatile RAMs. 
Instead of SRAM shadowed by EEPROM, 
the Krysalis devices will write directly to 
a ferroelectric cell. These parts, which 
may be in production by early next year, 
will be able to do the same job that non- 
volatile RAMs do but at lower power, low- 
er price, and with better features, accord- 
ing to Miller. 

“Once we get down the learning curve 
in this technology,” Miller says, “it cer- 
tainly has the potential of providing an 
economical, high-density, nonvolatile ran- 
dom-access memory. The simplicity of 
having the ability to use a single memory 
type and having all your memory in your 
nonvolatile system brings you back to the 
architectures that people were using in 
the 1960s, when they were using magnet- 
ic core.” The difference, he says, is that 
“we'll have the capability and economics 
of solid-state memory.” 

How fast will that happen? At this 
point, no one can say, but Miller points 
out that after MOS memory became wide- 
ly available some time in the late 1960s, it 
pretty well wiped out core memory in less 
than 10 years. “Revolutions in this indus- 
try can take place fairly quickly,” he 
says. “Ten years from now, most people 
probably won’t be able to remember 
when most of the memory in a system 
wasn’t ferroelectric.” 
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n the fast track to- 

ward higher densi- 
ties, Seeq Technology 
Inc. is coming to mar- 
ket with not one, but 
two 1-Mbit nonvolatile 
flash-memory products. 
The devices are built us- 
ing a 1.5-um_ n-well 
CMOS version of the n- 
channel MOS process } 
the San Jose, Calif., company used to 
make its first flash device in mid-1986— 
but the products represent an eightfold 
increase in density. 

The new parts are both 128K-by-8-bit 
devices, compared with their 16-K-by-8-bit 
predecessors [Electronics, 
Aug. 21, 1986, p. 53]. The 
48F010 targets applications us- 
ing electrically erasable pro- 
grammable read-only memory; 
the 27F010, EPROM applica- 
tions. The increase in density 
they both achieve outstrips the 
growth rate of both full-fea- 
tured EEPROMs and ultravio- 
let-erasable PROMs, says Mike 
Villott, marketing manager for 
the company’s electrically eras- 
able memory division. More 
than that, he says, it outdoes 
the growth rate of any other 
memory technology as well. He 
predicts that flash memory de- 
vices will track the density of 
EPROMs and eventually bypass 
them by the mid-1990s. 

What makes the fast track to 
high density possible is the fact 
that flash nonvolatile memory 
draws on the features of two 
other well-characterized and 
mature nonvolatile technolo- 
gies. Seeq and the others work- 
ing with the technology, such as 
Intel, National Semiconductor, 
and Toshiba, combine the hot- 


electron-injection-based write In Seeq’s design, a control gate overlapping the floating gate creates 
mechanism of EPROMs with aphantom select transistor, so no external transistor is needed. 
the electrical erasure by cold- 222 eEeEeeehehFSFESEeHhe 


electron-tunneling used in conventional 
full-featured EEPROMs. 

What makes Seeq’s approach different 
in its 1-Mbit flash devices is the compa- 
ny’s one-and-a-half transistor design. It 
combines the EPROM transistor and a 
read-select transistor into a single 5.6-by- 
4.4-um cell. As flash devices, either the 
entire array or extensive subsections are 
erased simultaneously. By contrast, most 
full-featured EEPROMs have two transis- 
tors and can be erased and repro- 
grammed byte by byte. 

A number of companies have devel- 
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oped their own single- 
transistor designs. But 
Seeq modifies the basic 
EPROM cell so that the 
polysilicon gate control- 
ling the channel be- 
tween it and the float- 
ing gate extends be- 
f4 yond the edge of the 
«43 floating gate. This cre- 
3 ates a phantom select 
transistor (at the rightmost end of the 
gate structure in the photo, where it over- 
laps the diffusion), thus eliminating the 
need for a separate external transistor. 
This solves a problem created by other 
approaches to flash-memory design, Vil- 





lott says. In most designs, the cell’s float- 
ing gate is, in the erased state, depleted 
of electrons, and it therefore behaves like 
a depletion-mode transistor. That makes 
the device overshoot or undershoot its 
threshold limits, so that an unaddressed 
cell in the erased state leaks current. This 
leakage causes false data reads or failure 
to program. 

In the Seeq approach, both the drain 
and source sides of the cell are self- 
aligned. The section of the channel under 
the influence of the phantom control gate 
forms an n-channel select transistor. This 


SEEQ PUSHES FLASH MEMORY TO | MEGABIT 





transistor operates in the enhancement 
mode. Linked to the floating gate in se- 
ries, the enhancement-mode transistor 
cancels out the effect of the depletion- 
mode transistor, preventing leakage. 

Programming in the one-and-a-half- 
transistor cell is similar to that in an 
EPROM, using hot-electron injection in 
the channel between the control gate and 
the floating gate. During programming, 
the phantom select transistor is on only in 
the addressed cell. The phantoms in all 
unaddressed cells are off. 

Erasure uses Fowler-Nordheim cold- 
electron tunneling from the gate to drain 
diffusion. During the process the control 
gate is grounded and the drain raised to 
high voltage. 

The two devices differ in op- 
erating range and program- 
ming flexibility. The EEPROM 
version can be erased and pro- 
grammed over a temperature 
range of 0 to 70°C; it offers en- 
durance up to 1,000 program 
and erase cycles. The EPROM 
can be erased and repro- 
grammed only at room temper- 
ature; endurance is 100 cycles. 

Both parts are available in the 
same Jedec-standard, byte-wide, 
32-lead pinout. And both feature 
a bulk-erase time of less than 5s 
for the entire array. Typical read- 
cycle time is 200 to 300 ns. A sec- 
tor-erase capability allows indi- 
vidual erasure and reprogram- 
ming of 128 sectors of 1 Kbyte 
apiece. Sector-erase time is 500 
ms, while write-cycle time is 100 
to 150 ps/byte. An externally 
generated 12-V signal does the 
programming; an internally gen- 
erated 12-V signal erases. 

In flash-erase mode, the exter- 
nal signal powers internal pumps 
that supply the drain current of 
the cells to be erased. During the 
erase, the floating gate becomes 
less negatively charged through 
Fowler-Nordheim tunneling. The 
gate of the cell remains grounded. 

Programming is similar to program- 
ming an EPROM. At powerup, a special 
circuit protects the memory against false 
write and erase. A 10-MHz oscillator 
drives a three-loop sequence of 30 shift- 
register generators, which provide the 
waveforms needed for programming and 
flash operations. 

Available this month, the 48F010 flash 
EEPROM in plastic dual-in-line packages 
is priced at $92, in quantities of 100. The 
27F010 flash EPROM is priced at $78.75 in 
similar quantities. -Bernard C. Cole 
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TECHNOLOGY TO WATCH SEMICONDUCTORS 










Be the end of the 
year, a new player 
in the user-programma- 
ble logic and memory 
market will be arriving 
on the scene with a 
highly promising tech- 
nology. Instant Circuit 
Corp. of San Diego, 
Calif., has developed an 
innovative antifuse- “sx 

based technique that is compatible with 
all types of processes: CMOS, bipolar, and 
gallium arsenide. Company founder 
Bruce Roesner believes the approach will 
pave the way for a new generation of 
speedy, high-density VLSI-level memo- 
ries, logic chips, and gate arrays. 

In embracing the antifuse concept, the 
ICC parts are kin to the programmable 
gate arrays from Actel Corp. of Sunny- 
vale, Calif. [Hlectronics, Feb. 18, 1988, 
p. 75]. An antifuse approach means imple- 
menting functions by establishing inter- 
connections at predetermined locations. 
By contrast, the current crop of bipolar 
fuse-based technologies, including pro- 
grammable read-only memories and logic 
devices, gets programmability by blow- 
ing connections between gates to config- 
ure a function. 

But, says Roesner, ICC’s antifuse tech- 
nology, for which at least half a dozen 
patents have been issued, differs radical- 
ly from Actel’s. Actel relies on a propri- 
etary dielectric placed between an n* dif- 
fusion and polysilicon layer in any CMOS, 
biCMOS, or bipolar process. ICC, on the 
other hand, builds its antifuse structure 
atop a preexisting substrate and subse- 
quent layers of logic and/or memory. Ex- 
cept for specific contact points, these two 
layers are separated by an oxide layer in 
an architecture much like that used in sili- 
con-on-oxide insulator techniques. 
ENHANCES SPEED. That’s why ICC’s pro- 
gramming methodology can be applied to 
all forms of ICs, Roesner says. A pro- 
gramming voltage compatible with to- 
day’s memory chips (5 to 20 V) can be se- 
lected by controlling the thickness of the 
deposited programming layer. For exam- 
ple, he says, 10 V applied for less than 20 
ns across the instant-circuit element re- 
sults in a permanent connection with a re- 
sistance of only a few ohms. Thanks to 
the low capacitance of the instant-circuit 
memory bits and diodes, speed is en- 
hanced no matter which semiconductor 
technology is used for the base circuitry. 
“This is especially true as the memory or 
logic array size gets larger,” he says. 

When programmed, the memory ele- 
ment is essentially a diode in series with a 
short circuit. When unprogrammed, it acts 
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as an insulator. As a re- 
sult, he says, the diode 
and interconnect struc- 
tures are less affected 
by radiation than are ac- 
tive semiconductor tran- 
sistor and diode struc- 
tures. Roesner says test 
devices have remained 
; operational even when 
a; subjected to as much as 
5 Mrads, full dosage. 

One indicator of the performance im- 
provements possible with the ICC ap- 
proach is the first product the company is 
developing, an 8-K-by-8-bit, two-level-met- 
al CMOS field-programmable ROM. The 
device, to be introduced before the end of 
the year, is fabricated using conservative 
2.0-um design rules and has a target ac- 
cess time of 35 ns. That’s comparable in 


The technique is compatible 
with all IC processes: 
CMOS, bipolar, and GaAs 


speed to similar EPROM-based devices 
fabricated with 1.2- to 1.5-um design 
rules. The programming rate is 30 ns/ 
byte. Active power dissipation is 140 mW 
and standby power is 110 pW. Roesner 
says initial devices will closely approxi- 
mate the performance specs of existing 
parts, even though the technology allows 
parts that are even faster. 

In these one-time programmable 
PROMs, the logic for address-decode and 
other peripheral support logic is built on a 
standard substrate using existing CMOS 


technology. The same holds for an array of 
field-effect-transistor elements. Onto this 
substrate is placed an insulating oxide lay- 
er, upon which the programmable antifuse 
structure is built. In a ROM, this involves 
selective deposition of a platinum-silicide 
layer over each transistor element, fol- 
lowed by another oxide isolation layer, 
which is masked out above the transistor 
elements. Then the antifuse programming 
layer is deposited, followed by barrier met- 
al, such as titanium tungsten. At the end 
comes a conductive aluminum layer. 

The result is a cross-hatched array of 
polysilicon and multilayered-metal lines. 
Information in a particular cell is pro- 
grammed by cutting through the propri- 
etary programming layer, forming a se- 
lectable contact in the form of a Schottky 
diode at the crossing of the two above 
each FET element. Then, depending on 
whether positive or negative logic is used, 
the presence of a contact indicates either 
a logical 1 or a logical 0; the absence of a 
contact indicates the opposite. 

Each polysilicon line consists of n ma- 
terial in direct contact with the n* layer. 
In the multilayer metal lines, the alumi- 
num reduces the lines’ resistance and the 
barrier metal prevents the aluminum 
from diffusing through the polysilicon 
lines. The junction between the program- 
ming material, the barrier metal, and the 
n- FET element forms the Schottky di- 
ode. Tests have shown the diodes to have 
a turn-on voltage less than 4 V, a leakage 
current of only 15 nA, and a reverse volt- 
age breakdown of 10 V. To implement 
such a structure to form a programmable 
logic device requires only a minor modifi- 
cation of the top layer of interconnect 
lines. -Bernard C. Cole 
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Instant Circuit Corp. builds its antifuse structure atop a preexisting substrate and layers of log- 
ic and/or memory with an oxide layer in between, in a scheme reminiscent of silicon-on-oxide. 
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The core foils you need to “cool your boards”. 


Mo30Cu Foils for use as metal core in multilayer Printed Circuit Boards 


Plansee presents Mo30Cu foils: 
a rolled composite material 
produced by powder metallurgy, 
combining the low thermal 
expansion of molybdenum with 
the high thermal and electrical 
conductivities of copper. 


Mo30Cu foils show 


@ high thermal conductivity 
(183 W/mK) 

@ low thermal expansion coefficient 
(TCE, 7 ppm/k) 

@ high Young’s modulus (217 GPa) 

@ isotropic physical and mechanical 
properties 

@ non-magnetic behaviour 

@ good machinability 

@ easy electroplating with Ni, 
Cu, Ag, Au 


PCBs with incorporated Mo30Cu 
foils exhibit 


@ TCE well adjusted to surface- 
mounted LCCC components 

@ excellent cooling of the 
components 

@ high mechanical stiffness 

@ no damping effect for HF circuitry 


Mo30Cu cores are superior to clad 
metal foils because of the isotropic 
and homogeneous structure of the 
composite material. 


Mo30Cu foils are available in 
standard dimensions 240 x 300 mm, 
100 and 70 um thick, other thick- 
nesses on request. 
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Plansee is a world leader in the 
manufacture of refractory and 
high-performance metals 
Molybdenum, Tungsten, Tantalum, 
Niobium, Chromium — 

Our contribution to your success. 


Please contact us for further 
information 


Metallwerk Plansee GmbH 
A-6600 Reutte/Tirol 
Phone 056 72/70-0 
Telefax 0 56 72/70-500 
Telex 55505 plana 


PLANSEE 
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Which is the best upgrade 
path from DOS? What will 
it cost? When is the time? 


but when, to change over,” he says. “But 
is it a smooth transition to graphical user 
interfaces? to departmental computing? 
to local-area networks? No.” 

Naturally enough, the software houses 
believe that any transitional pains are 
just part of the process. ‘“There are dif- 
ferent products to meet different user 
needs,’ says Mark Mackaman, OS/2 
product marketing manager at Microsoft 
Corp. in Redmond, Wash. “Users should 
identify their needs, then find out what 
applications satisfy these needs. The ap- 
plications will dictate the operating sys- 
tem, which will dictate the hardware plat- 
form required.” It will take some hard 
work to sort all this out, he says, but the 
result will be more productive computing. 

One of the more beguiling possibilities 
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raised by the turmoil in PC software is 
the chance it offers for Unix to break into 
the mainstream. Currently there’s a flur- 
ry of activity to provide PC applications in 
Unix and to make available mixed envi- 
ronments where Unix and DOS applica- 
tions both run. Unix is available in sever- 
al flavors now for the more powerful 
high-end machines built with the 80386 
processor. It offers a multitasking, mullti- 
user environment that makes full use of 
the architecture’s 32-bit capabilities, well 
beyond what OS/2 can do. Soon there will 
be a couple more versions of Unix that 
could drive both 386 and future 486-based 
machines—AT&T and Sun Microsystems 
Inc.’s merged Unix System V.4 and the 
Open Software Foundation’s OSF/1. 
While some observers see Unix over- 





taking OS/2 in the high-performance seg- 
ment of the industry, others believe it will 
remain enmeshed in the niche market ar- 
eas it now serves. “Unix tends to be sold 
in niche marketplaces and as a platform 
for building vertical applications,” says 
Microsoft’s Mackaman. About 65% of the 
Xenix applications sold (Microsoft's earli- 
er version of Unix) have been used in this 
way, he says. “I see Unix systems [in the 
future] as a server in the OS/2 and LAN 
Manager environment,” says Mackaman. 
The LAN Manager is a networking pro- 
gram developed by Microsoft and 3Com 
Corp. of Santa Clara, Calif., that ties PCs 
running DOS and OS/2 in the same net- 
work. Microsoft is offering a variation, 
called LMX, for Unix; it brings computers 
running Unix into the same networks 
with OS/2 and DOS machines. 

JUST ONE. LMX is just one of many devel- 
opments that are giving Unix a better 
chance at penetrating the PC world. Sun 
last year introduced its 3861 computer 
running the Sun OS version of Unix. The 
machine, which falls in the high-end-PC 
price range, boasts a graphical user inter- 
face called Sun View, built-in networking 
capability, and the ability to simulta- 
neously run MS-DOS applications: multi- 
ple DOS applications can run in Sun View 
windows at the same time that Unix ap- 
plications are running in other windows. 
To accomplish this, Sun uses the VP/ix 
product from Phoenix Technologies Ltd., 
Norwood, Mass., which implements the 
DOS windows and largely performs the 
DOS-Unix integration. 

Besides allowing the applications to 
transfer data among themselves, the Sun 
system also supports interprocess com- 
munications between Unix and DOS. This 
is done through a product called PCNFS, 
a PC extension to Sun’s Network File 
System, which the Mountain View, Calif., 
company released last December. 

“Someone on a DOS machine today who 
is stretching the limitations of DOS has 
two choices in a step to the future: he could 
move up to Unix or OS/2,” says Will Poole, 
senior software product marketing manag- 
er at Sun’s East Coast division in Billerica, 
Mass. A Unix machine is a viable choice for 
breaking free of DOS’s limits, he says, be- 
cause it delivers a large address space, a 
graphical user interface, a good software- 
development environment, and a bunch of 
technical applications. These goodies come 
at no loss of investment in DOS applica- 
tions and training when a DOS-under-Unix 
product is also used. 

It’s not surprising, then, that more and 
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2 Extended Edition or Unix, and a graph- 
ical user-interface system. 

To justify and fully exploit work-group 
computing systems, new applications 
that effectively use the richness of the 
operating environment must be available. 
But currently, such applications are few 
and far between. Still, companies can 
start now to buy and install the hard- 
ware, networks, and operating software 
for work-group computing and be ready 
when the applications arrive. The cost 
will be considerably higher than running 
a bunch of stand-alone PCs, but the even- 
tual payoff appears certain. The most 
computer-savvy organizations can start 
to build some of their own applications 
for this new environment and then add 
off-the-shelf packages as they emerge. 

On the other hand, the independent soft- 
ware vendors’ task is to bet on which mix 
of operating systems and user interfaces 
will survive—and thrive. Then they must 
decide how to offer their applications for as 
many of the popular platforms as possible. 
System vendors offering only hardware 
have the easiest decision—just make sure 
that their hardware can run all the major 
operating-software environments. 

The blossoming of PC networks as a 
productivity tool in large corporations 
has generated its own rubric: work-group 
computing. PC networks, central servers 
for files, communications, printers, data 
bases, and access to corporate data on 


User passwords, group- | : 
level permission (Or- _ 


ange Book Class 


Shared memory, mes- 
» queues, sema- 


Interrupt-driven 


TCP/IP, NFS, RFS 
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Work-group computing 
justifies the added cost 
of 0S/2 or Unix 


mainframes and minicomputers are 
emerging as the tools of this segment. 
“During the last six years of personal 
computer evolution from the 8086 to the 
20-MHz 386, most users were after per- 
sonal productivity [enhancement],” says 
Compaq Computer’s Stimac. “But as we 
move into the 1990s, we see PC software 
evolving to work-group productivity.” 

Networking demands using the newer 
operating software technologies to han- 
dle sophisticated data-base applications 
on groups of desktop work stations. “It 
certainly seems clear that it’s a strong 
trend,” says David Liddle, chairman and 
founder of Metaphor Computer Systems 
Inc. of Mountain View. “A few years ago, 
networking was thought of as exotic; not 
now, when most desktop computers in 
the Fortune 500 [companies] come in 
ready for networking and get connected 
right away,” he says. 

Metaphor has been supplying its dis- 
tributed-network computing system, 
called the Metaphor Data Interpretation 
System, to a growing number of Fortune 
500 company customers since 1985 on its 
proprietary work stations and servers. 
Last year it completed an agreement with 
IBM for porting the DIS software to the 
IBM PS/2 under OS/2 Extended edition 
and opening the door for other technolo- 
gy transfers between the two companies. 

Distributed data-base computing will 
spur new growth in the PC segment when 
it gets rolling at top speed. “There is a big 
rise in the number of companies thinking 
about and starting to implement a whole 
new suite of applications with more val- 
ue” than the traditional single-user PC 
applications like spreadsheets and word 
processing, says Liddle. “All of these re- 
quire access to lots of data from a wide 
range of sources.” 

Whatever combination of hardware, 
operating system, user interfaces, and 
networking users select for the new 
world of distributed applications, it will 
not come cheaply. The PC or work-station 
platforms required to run the newest ap- 
plications will initially be three to five 
times as costly as the typical single-user 
stand-alone personal computer in use to- 
day—an AT-type DOS machine or the 
original Macintosh, for example. And on 
top of the work-station costs, networking 
and servers must be added. 

To run multitasking operating sys- 
tems, networking, and data-base manag- 
ers requires processors like the Intel 386 
or forthcoming 486, the Motorola 68030 or 
future 68040, or even some of the new 














RISC processors. Memory capacity of 
several megabytes and up to 10 Mbytes 
or more is also needed, since graphical 
user interfaces, such as the Presentation 
Manager, soak up several megabytes of 
main memory to run efficiently. The ap- 
plications that will take advantage of 
these systems will require plenty of disk 
storage, either on the work stations or at 
data servers. This level of hardware and 
software can easily run from $10,000 to 
$25,000 per user at today’s prices. 

Each of the advanced operating sys- 
tems has available one or more graphics- 
oriented user-interface environments de- 
signed to run with it. They are all slightly 
different. OS/2 users have the Presenta- 
tion Manager, and DOS users can choose 
from a couple of versions of Microsoft 
Windows and other packages, such as the 
Digital Research GEM system. And there 
are a number of user environments for 
Unix. Besides Sun View, AT&T and Sun 
are building a user interface called Open 
Look to go with their new merged Unix, 
System V.4. Then there’s the Open Soft- 
ware Foundation’s OSF/Motif, a user in- 
terface made up of several pieces of other 
interfaces, with the behavior and look of 
the Presentation Manager. 

‘‘As you look at the different operating 

environments moving through the PC 
market, there is one common thread— 
most users want windows,” says Com- 
paq’s Stimac. The various graphics-ori- 
ented user interfaces and operating sys- 
tems are all designed to make personal 
computing more effective, more efficient, 
and easier to do. But a price must be paid 
for this. First, a much more expensive 
computer configuration is required, and 
second, while easy to use, the new system 
may be rather complex to set up and sup- 
port. Either an information-system staff 
or manager may be needed. 
ABANDON DOS. Meanwhile, one of the 
most important choices facing PC users is 
whether to abandon DOS for new tech- 
nology—OS/2 or Unix and a graphical 
user interface—and if so, when. Of 
course, there is little need to make this 
wrenching and costly shift if DOS is still 
doing the job. Users have a huge invest- 
ment in equipment, applications, and 
training—more than $100 billion—in the 
original industry-standard IBM PC. For 
companies making the changeover, much 
of this massive investment will have to be 
written off. 

Still, a lot of today’s installed equip- 
ment base is probably about ready to be 
replaced anyway, and this presents an op- 
portunity for users who will be buying 
high-power hardware to take advantage 
of the newer software. But for other us- 
ers, the feeling might be, “‘if it ain’t 
broke, don’t fix it.”” Much can be said for 
this approach. For many, DOS is going to 
be around for a long time—another five 
years at least. O 
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izing Up 
_ the Earth 
in 200 B.C. 


Eratosthenes believed the earth was round. 
As director of the great library at Alexandria 
in Egypt, he decided to go beyond abstract 
argument and actually measure it to back 
up the argument. 

Knowing that the midsummer 
noon sun shone straight down 
a vertical well in Syene far to the 
south, he measured the slight 
angle of the sun's shad- 
ow in Alexandria on the same 
day. He figured the distance between 
the two cities by how long it took a camel to 
walk there. Then, with a little simple geometry, 
Eratosthenes came up with fairly accurate 
figures for the earth’s circumference and 
radius. His pioneering measurement made 
a significant impact on history. 
Communications Support for 2000 A.D. 

Today, Anritsu’s pioneering efforts in com- 
munications measurement are also paying 
off. Anritsu has long been a leader in the 
most sophisticated measuring methods, and 
continues to reach new levels of accuracy. 
The complex technologies behind modern 
multiplex techniques, for example, demand 
the highest degrees of precision. That's 
why carriers and manufacturers alike turn 
to Anritsu for the answers when it comes to 
accurate measuring and test equipment for 
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drives was the massive commitment by 
IBM in 1987 to manufacture drives in the 
3.5-in. form at its plant in Fujisawa, Ja- 
pan. The 3.5-in. drive pervades the PCs 
from Apple, Compaq, and IBM. 

The capacities of these small drives is 
headed up fast. According to Devin, IBM is 
working on a 380-Mbyte 3.5-in. drive that 
industry watchers say will take the market 
by storm. Though not yet announced, it is 
part of the 3.5-in. family that began with a 
120-Mbyte drive using thin-film media. Oth- 
er firms are not far behind. Conner Peri- 
pherals Inc. of San Jose was just one of the 
players announcing 3.5-in. drives in the 200- 
Mbyte range at the Comdex show in Las 
Vegas last November. 

Nor are PCs the only market. At capac- 
ities over 100 Mbytes, 3.5-in. drives are 
displacing 5.25-in. drives in work stations. 
Digital Equipment Corp., for example, 
announced in January that it is using a 
100-Mbyte 3.5-in. unit from Conner Peri- 
pherals in the new DECstation 3100. “The 
100-Mbyte 3.5-in. drives are now replac- 
ing 85-Mbyte 5.25-in. full-height and half- 
height drives in the work station, and the 
promise is that these same work stations 
will be offering 200-Mbyte 3.5-in. drives 
by next year,” says Scott Holt, vice presi- 
dent of marketing and sales at Conner. 

But the 5.25-in. drive is not going to go 
down without a fight. “You must remem- 
ber that there are a lot of half-height 5.25- 
in. slots in the market and they can be 
filled with either 3.5-in. or half-height 
5.25-in. drives,” says Porter. “A Compaq 
desktop system, for example, has two 
full-height slots.” 

In the Compaq system, a 180-Mbyte 
5.20-In. half-height drive could easily have 
been used in place of the standard 3.5-in. 
product. Indeed, half-height drives offer 
the user the attraction of slightly higher 
capacity and performance. A 14-ms aver- 
age access time has been quoted for 5.25- 
in. drives, whereas the 3.5-in. units can 
currently offer 25 ms at best. 

Manufacturers of 5.25-in. drives are 
moving into still higher-capacity ranges. 
One product to bow this year is a 380- 
Mbyte half-height 5.25-in. drive. ‘Micro- 
polis, Imprimus, and Newbury Data are 
all readying products,” says Porter. Max- 
tor has also said it will have a 380-Mbyte 
).20-In. unit when others start to ship. 

Drive makers with 380-Mbyte full- 
height offerings are already shipping 
760-Mbyte drives. Manufacturers who en- 
tered the 380-Mbyte arena late, such as 
Miniscribe Corp. of Longmont, Colo., are 
leapfrogging the 380-Mbyte level and 
building a 760-Mbyte product to get a 
piece of this market as it takes off. Oth- 
ers are going even further. “IBM is cur- 
rently buying most of the production of 
760-Mbyte disk drives from Maxtor,” 
says Devin, “because the giant is concen- 
trating on building a 1.2-gigabyte 5.25-in. 
drive.” O 
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$2,500. Even the attempts of the broad- 
band vendors to bolster their competitive 
position by offering multiport modems 
falls short. Chipcom’s eight-port modem, 
for example, costs about $5,000, Law- 
rence says. That brings the cost per con- 
nection down to $625—still $275 more 
than the baseband competition. 

So with the vast majority of LAN con- 
nections remaining baseband, broad- 
band’s niche lies in tying them together 
and providing multiple-channel network- 
ing to customers who want it. Not sur- 
prisingly, these benefits are becoming in- 
creasingly complementary as corpora- 
tions become more communications-ori- 
ented. If a customer is going to install a 
backbone to link LANs, the argument 
goes, why not one that carries video, 
voice, and data instead of just data? 

Until now, the answer might still have 
been “thanks, but no thanks.” That’s be- 
cause broadband nets were expensive to in- 
stall and needed an rf expert to maintain. 
But the new cabling system from Broad- 
band Networks Ince. of State College, Pa., 
and AMP Corp. of Harrisburg, Pa., offers a 
remedy. The LAN-Line Broadband Star 
Wiring System can replace the custom- 
built broadband net with a less costly de- 
sign that’s close to being plug-and-play. 
“We put a lot of the system engineering 
into the hardware, so you don’t have to 
know anything about rf to maintain it,” 
says Steve Davidson, Broadband Net- 
works’ vice president of marketing. 

Since the product solves most net- 

work-wide rf-engineering problems, engi- 
neering costs are greatly reduced—so 
much so that a complete wiring job costs 
40% to 60% less than installing the alter- 
native, a branching-tree network, he 
says. “You don’t have to put up $1 million 
to totally cable a 2-million-square-foot 
building any more; you can start by 
spending as little as $10,000 and expand 
as the need arises.” 
EASY TO RUN. Once installed, the network 
is a breeze to run. For starters, it replaces 
the normal aluminum-shielded CATV ca- 
ble with inexpensive RG-11 cabling. More 
important, it uses a distributed-star topol- 
ogy instead of the branching-tree topolo- 
gy of conventional broadband networks. 

“With a CATV system, you had 16 ad- 
justments to make periodically,” David- 
son says. ‘We need just one.”’ With the 
old topology, customers had two unat- 
tractive options forced upon them by the 
fact that rf signal integrity is sensitive to 
overall network loading. They could de- 
sign a small network knowing that a com- 
plete redesign would be required when it 
came time to expand. Or they could invest 
a big chunk of money to install a cabling 
grid that would allow for expansion but 
initially would be underutilized, probably 
for years. 

The distributed-star topology sidesteps 
these problems because each “service 
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A new cabling system developed by Broadband Networks Inc. and AMP Corp. radically 
reduces CATV cabling costs and allows broadband networks to grow incrementally. 


node’’—the point from which user con- 
nections radiate—can be engineered to be 
electrically independent of the rest of the 
network, says Davidson. This means net- 
work designers can add new service 
nodes using only some additional cable, 


Unlike baseband nets, 
broadband carries data, voice, 
and video on one cable 


which has predictable losses, plus an 
equalizing, or line-balancing, module to 
compensate for those losses. 

Distributed by AMP, the system’s dis- 
tributed-star topology is set up so that each 
node in the star serves a specific, well-de- 
fined area. By contrast, most installations 
now are based on a nodeless linear signal 
path, as in the branching-tree scheme. 
Each service node, located in a wiring clos- 
et, can support up to 127 user connections 
over direct wiring. The service nodes con- 
nect directly to a hub, which can support up 
to 150 nodes. The system conforms to 
IEEE 802.7 standard specifications for a 
broadband coaxial-cable system, and it de- 
livers all the services of a CATV wiring 
system, says Davidson. 

Depending on the success of the LAN- 
Line Distributed Star Wiring System, 
market estimates for broadband net- 
works could be thrown into a cocked hat. 





But other market forces and technolo- 
gies—especially fiber optics—will also 
have an impact on the long-term growth 
rate. “Broadband is an effective and ma- 
ture technology,” says Daniels of DEC, 
“but our market research also indicates 
that customers are expressing a lot of in- 
terest in fiber-optic backbones.’ That 
technology will be hampered by a lack of 
networking standards, she says. On the 
other hand, “very often customers will 
set standards based on their own require- 
ments.” FDDI, for example, is on its way 
to becoming a de facto industry standard, 
and network vendors have widely adopt- 
ed 62.5-um fiber-optic cable as the cabling 
system of choice. 

Lanex’s Greaney estimates a higher 
overall 1990 broadband market than does 
Chipcom’s Lawrence: it will hit $350 mil- 
lion, he predicts, a figure representing 
about 18% of a total LAN-equipment mar- 
ket of $2 billion. Broadband Ethernet 
should nab a 18% share of the $214 million 
LAN-bridge market by that time, he says. 

Both Lawrence and Greaney believe 
the broadband market could be even larg- 
er if its benefits become better known. 
Besides its other attributes, broadband 
Ethernet matches baseband in giving us- 
ers access to high-level protocols such as 
Transmission Control Protocol/Internet 
Protocol (TCP/IP), DECnet, IBM Corp.’s 
Netware, and OSI protocols. 

Immunity to electrical noise is another 
big advantage in environments littered 


99 











WAS) 8) (Va DEO meuccem\yConleay 
Reliability Beyond EDC 


wee 











Featuring Clearpoint's new 
proprietary error detection and 


correction chip set, with “Extra- 


Bit” functionality. 






Clearpoint, Of Course! 


For the sophisticated system that 
demands the highest performance 
and reliability, Clearpoint offers 
VSBRAM, intelligent memory 
for VME/VSB available in 2 to 
16 MB modules. Unlock your 


system’s potential with these 
advanced features: 


O “Extra-bit” functionality designed into 
Clearpoint's channel-less 1.5-micron 
CMOS chip set. After 16 consecutive 
errors in a bit location, the VSBRAM 
automatically writes to a spare on- 


board DRAM. 


Flexible upgrade path. Choose the 2 
or 8 MB VSBRAM now, then upgrade 
later with a 2 or 8 MB add-on daughter 
card. Or take advantage of Clearpoint's 
liberal trade-in credits and upgrade to a 
higher density board, or any other 
Clearpoint memory product. 


QO) Dual-ported VME/VSB memory with 
dual 64-bit caching. Conforms to VSB 
Revision C specifications, and VME 
Revision Cl specifications. 


No-Strings Lifetime Warranty 


Clearpoint offers an unconditional 
lifetime warranty. Our 24-hour repair/ 
replacement policy means no return- 
to-factory hassle or run around. 
Technical Support is provided 24 
hours a day ... and is backed by an un- 
equalled commitment to quality — 
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A real-time control system implemented with fuzzy logic accepts sensor inputs and 
produces control outputs, like any other. To control a sliding base to keep an inverted 
pendulum standing upright, input values (for pendulum position and the change in that 
position) are evaluated against “degree of belief” curves. Two rules are “‘fired” and 
fuzzy-conclusion values are combined to calculate a numerical output. 


fore the chip,” Togai says. But “we face a 
massive education task in teaching users 
an entirely new system.” What makes it so 
different from conventional programming, 
of course, is that “there are no absolutes.” 
The Togai compiler is the tool designed for 
developing expert systems that typically 
use a lot of imprecise information. Togai 
training material shows an experienced 
programmer how to describe in fuzzy-logic 
terms the “vague approximations embod- 
ied in [human] language,” says Togai. 
A BLACK ART. Handling the “membership 
functions” or “degree-of-belief curves,” 
which are key descriptive elements that 
must be determined for any production 
rules in the knowledge base, for example, 
can be “somewhat of a black art,” says 
Carl Perkins, vice president for business 
development at Togai. New terms must 
be learned, too, such as “defuzzification,”’ 
which is a means offered by the compiler 
for generating a “crisp” data output—an 
actual numerical value—when needed. 
One way of defuzzifying is the centroid 
method, which produces the output by a 
center-of-gravity averaging technique. 
Another defuzzifies by picking an aver- 
age of a centroid and other values. 

The company has a training program 
on a floppy disk for personal computers. 
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It illustrates fuzzy-logic principles 
through an example: controlling an in- 
verted pendulum. The fuzzy controller 
uses sensor inputs for pendulum position 
and movement, evaluating those inputs 
with production rules to produce a control 
output for moving the base the pendulum 
stands on. By sliding the base back and 
forth, the controller balances the inverted 
pendulum, like a vertical rod balanced on 
the palm of a hand (see diagram). 

The input values are evaluated as 
points on degree-of-belief curves. The 
curves have been arranged to approxi- 
mate the meaning of linguistic expres- 
sions like “the position of the pendulum is 
zero.’ The expression indicates that the 
pendulum is at the zero-position angle, 
corresponding to the straight up, or bal- 
anced, position. Another expression, ‘the 
position is positive medium,” means the 
pendulum is slightly to one side of the up- 
right position. 

Different points on one curve indicate 
the degree of belief, or the probability 
level, that the position is zero: belief is at 
its maximum exactly at zero, but belief 
tapers off gradually, rather than abrupt- 
ly, as values diverge from the zero point. 
Simple triangular curves are often suff- 
cient, says Perkins, but smoothing them 
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out into bell-shaped curves can some- 
times improve system accuracy. 

Potential users may balk at the notion 
that some odd shape representing combi- 
nations of a very few “belief values”’ 
about where the pendulum is and how 
much it has moved can be used to per- 
form this tricky real-time balancing act. 
But when they’ve gone through the dem- 
onstration, two things stand out: it’s easy 
to set up, and it works very well as a solu- 
tion to a complex problem. 

Togai estimates that 10% of expert-sys- 
tem implementations will incorporate 
fuzzy logic in the near future. Consumer 
and business equipment have the most 
potential. “As soon as a fuzzy processor 
is built into an appliance or office-auto- 
mation device, competing manufacturers 
will be forced to follow suit to maintain 
market share,” he says. Some U.S. com- 
panies have projects looking at fuzzy log- 
ic, though at a pace well behind Japan. 

The bedrock advantage comes from 
simplicity and the fact that when working 
with classical logic, ‘‘precision is expen- 
sive.” One reason the Japanese lead the 
fuzzy-logic pack is that “they have found 
they don’t need high accuracy in many 
applications and there’s a significant pay- 
off [from fuzzy logic],” Zadeh says. O 
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Having 78 manufacturers out there build- 
ing to the standard at this point in time is 
tremendous, considering the short time 
it’s been out.” 

One reason is that competitive and 
technological pressures won’t let instru- 
ment makers or users ignore VXI. “Any- 
body who has been involved with the 
GPIB in the past in any way, whether 
they’re an instrument manufacturer or a 
GPIB user, is interested, because it will 
directly affect their applications,” says 
Ron Wolfe, strategic marketing manager 
for National Instruments Corp. in Austin, 
Texas. ““Today’s marketplace is kind of 
like what you see when sharks get into a 
feeding frenzy. If you just get it started, 
it will fuel itself, because everybody’s so 
scared of getting behind their competi- 
tors that they can’t afford not to learn 
about it right away.” 

Galen W. Wampler, an industry ana- 
lyst and president of Prime Data Corp. in 
San Jose, Calif., agrees with that predic- 
tion. He estimates that within 10 years, 
20% of what will then be a $10 billion test- 
instrumentation market will be dedicated 
to VXI-compatible products. He says that 
40% of this market will be what he terms 
“computer-dependent” by the year 2000, 
and half of that will belong to VXI. “It 
will be a strong growth factor for the in- 
strument industry,” he says, “particular- 
ly for high-performance instruments now 
in the $1,000-to-$3,000 range, and more 
complex measurement systems up to 
$20,000.”’ Another observer—Malcom 
Levy, the marketing manager of Racal- 
Dana in Irvine, Calif.—reckons that VXI 
will constitute one third of the automatic 
test equipment market within five years. 
MATE SUPPORT. A major factor in launch- 
ing VXI was its adoption last July by the 
U.S. Air Force as the instrument-on-a- 
card standard for its Modular Automatic 
Test Equipment, or MATE, program. The 
Air Force got involved in 1985, when it 
asked the MATE User’s Group for recom- 
mendations on standardizing instruments 
on cards. The request came as part of a 
general push by the military to cut the 
size and weight of test equipment and re- 
duce the number of different kinds and 
sizes of boxes it was using. The Army 
and Navy formed similar programs, but 
eventually elected to go with their own, 
less commercially oriented, standards. 
The Air Force, though, wanted to use as 
much commercial equipment as possible, 
leading it to the VXIbus. 

Karly in 1987, technical discussions and 
exchanges among instrument manufac- 
turers began, aimed at developing com- 
mercial and military modular-instrumen- 
tation standards based on the VMEbus. A 
proposal to establish an IEEE working 
group was submitted to the IEEE Stan- 
dards Board, which approved the forma- 
tion of the P1155 working group. The 
five-member consortium submitted ver- 
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Putting all instruments in a common mainframe, like this D-size model, and plugging them into 
a high-speed bus helps to overcome GPIB limitations. 


sion 1.1 of the VXIbus specification to the 
working group in October of 1987 and, af- 
ter verification of interoperability of ear- 
ly products, followed it with version 1.2. 
Recently, IEEE P1155 adopted version 1.2 
as a base document for consideration as 
an IEEE commercial standard. Official 


Competitive pressure 
leaves users and vendors 
no room to ignore VXI 


adoption is virtually assured. Thus, the 
VXIbus standard stands beside the GPIB 
standard as one of the watershed devel- 
opments in shaping the future direction 
of test instrumentation. 

The VXIbus specifies three addressing 
techniques that can be used in an IEEE- 
488-to-VXIbus interface. These are desig- 
nated IEEE 488 primary addressing, 
IEEE 488 secondary addressing, and em- 
bedded addressing protocols. 

With primary addressing, each VXI in- 
strument appears to the host controller 
as a separate IEEE 488 instrument with 
its own address, command, response, sta- 
tus code, and state storage. The interface 
must recognize each of the VXIbus de- 
vices through its IEEE 488 address and 
interact with each for reads, writes, serial 
polls, and so on. This results in a consider- 
able overhead of lost time between trans- 


actions. The advantage is that software 
packages, tools, or drivers designed to 
work with IEEE 488 instruments will 
work with their VXI equivalents with 
only an address change required. One dis- 
advantage is that there are only 31 prima- 
ry addresses available, so conflict could 
arise in a multiframe system. 

Secondary addressing is the method 
most commonly used, because it maps 
GPIB onto VXI in a straightforward man- 
ner. It is similar to primary addressing, 
but with it a single primary address des- 
ignates the entire VXIbus system, using 
IEEE 488 secondary addresses to route 
488 communications to or from VXIbus 
instruments in the mainframe. With this 
method, the 488 primary address locates 
the particular 488-VXI interface, then, via 
the secondary address, locates the specif- 
ic VXI instrument within the system. 

The third method, embedded address- 
ing, can be used to link VXI systems to 
non-GPIB controllers. Here, a single 
unique address is assigned to the VXIbus 
system. A header is attached to each mes- 
sage identifying its destination device. 

Which approach is best to use is a sub- 
ject of some debate among the VXI con- 
sortium. Tektronix Inc. believes the em- 
bedded addressing system offers a num- 
ber of advantages for what it calls the 
“superinstrument” concept the company 
favors. ““What we’re doing is using the 
idea of a single-primary, single-secondary 
address, so that the collection of VXI in- 
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they want cages? Well, we found that 
people were using them to develop their 
own custom modules for some unusual 
functionality they needed.” 


That kind of interest is still a little un- on ini 
usual, says Lou Klahn, marketing man- | “ 


ager for Colorado Data Systems Inc., In- 
glewood, Colo., a company that helped 
pioneer the instrument-on-a-card concept. 
“There’s been a big rush toward develop- 
ing product and a lot of interest on the 
part of the customer,” Klahn says. “I 
don’t think that a lot of customers have 
put forth their hard-earned dollars yet, 
but I think that’s primarily a budget-cycle 
problem as opposed to anything to do 
with the technology or the standard 
itself.” 

One possible reason for the deliberate 
pace with which products are being intro- 
duced is the fact that some sophistication 
is required of both designers and users of 
VXIbus instrument systems. Designers 
already familiar with VMEbus standards 
will not have a lot of difficulty with the 
VXI extensions. However, those who 
were used to putting rack-and-stack sys- 
tems together via IEEE 488 will miss the 
knobs and displays that enabled them to 
set up and adjust the equipment. 
VIRTUAL KNOBS. But more products are 
starting to appear. In fact, the lack of 
knobs and displays is itself giving rise to 
a whole class of products: software tools 
that produce virtual instrument displays 
on a PC screen. They include National In- 
struments’ LabWindows, an MS-DOS- 
based tool that permits program creation 
and operation through a library of instru- 
ment control functions. LabView, a simi- 
lar package for the Macintosh, is also 
available from National. Wavetek’s Wa- 
vetest and HP’s newly introduced Inter- 
active Test Generator are equivalent 
tools. Although designed initially for the 
PC-based instrument-on-a-card market, 
they can easily be adapted to VXI 
through a GPIB interface such as Nation- 
al Instruments’ GPIB-VXI or Colorado 
Data Systems’ 73A-151. In fact, at the 
ATE West show in January, National 
showed a version of LabWindows de- 
signed to work directly with VXI sys- 
tems, although it is not yet a product. 

VXI-system-development tools and 
mainframes are also becoming available 
from several companies, among them 
Colorado Data Systems, Hewlett-Pack- 
ard, and Tektronix. For those ATE sys- 
tem designers who want an optimum 
match between the high performance of 
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the VXIbus and the breadth of software 
afforded by direct PC control, Radix Mi- 
crosystems’ EPC-2, and the 73A-160 VXI- 
bus-compatible personal computers will 
be welcome. They are 80886 and 80286- 
based PC ATs, respectively, which are de- 
signed to plug into VXI C-sized main- 
frames. They not only provide IEEE 488 
interfaces, but can also act as complete 
VXI resource managers. “If you have a 
PC embedded in a VXI environment, you 


Using VXlbus demands 
sophistication, but software 
is making it easier 


end up with a very high-performance sys- 
tem, because you’re not using the slow 
GPIB interface to communicate and 
transfer data back and forth,” says Glen 
Myers, president of the Beaverton, Ore., 
company. “Also, the PC world has a tre- 
mendous amount of software available 
that will be useful in a VXI environment. 
To us it makes sense to put the PC in the 
mainframe and have the PC have direct 
access to the instrument at the full band- 
width of the bus, to be able to drive the 
TTL and ECL trigger lines from the VXI 
backplanes directly.” Tektronix, which 
owns 40% of Radix, showed its own D- 
sized version of the EPC-2, designated 
the 5530, at ATE West. 

National introduced one popular inter- 
face product early in the game. Its GPIB- 
VXI board performs transparent conver- 
sion of IEEE 488 signals and protocols so 
that an IEEE 488 controller can control 
VXIbus instruments alongside IEEE 488 
instruments. 

Even after VXI-compatible products 
start appearing in larger numbers, no- 
body expects that VXI is going to replace 
GPIB any time soon. Neither will the VXI 
products eliminate monolithic bench in- 








struments. “IEEE 488 go away? I don’t 
think so,” says Radix Microsystems’ My- 
ers. “I think there will be a short-term 
tendency for anyone who has an idea for 
the world’s best next instrument to do it 
both for 488 and VXI, and then there’ll be 
some point when people won’t consider 
488 any more.” 

Others, like Colorado Data Systems’ 
Klahn, point out that some types of in- 
struments—spectrum analyzers, for ex- 
ample—do not lend themselves to modu- 
larity. And Bo Ray, vice president of 
marketing for Rapid Systems Inc., a man- 
ufacturer of instruments on cards for 
PCs, says, “VXI is a great standard, and 
will be very important. But a majority of 
instrumentation situations call for a sin- 
gle instrument. The cost of PCs is coming 
down and the power is going up, and a lot 
of software is available. So we see a con- 
tinuing market for PC-instrument cards 
In a cost-conscious environment.” 

Not everyone is so sanguine about the 
future of monolithic benchtop instru- 
ments or non-VXI PC-based instruments. 
“T think in the long term, the days of the 
instrument panel with control buttons 
and little displays are over,” says Richard 
Faubert, vice president of product devel- 
opment at GenRad Inc. in Concord, Mass. 
“VXI with instruments on a card and 
some kind of PC with windows is the way 
to go.” GenRad sees VXI as a useful ad- 
junct to the automated test equipment 
business, but without a major impact on 
ATE itself. 

“We have a development effort to get 
ourselves ready to be able to provide cus- 
tom options—it isn’t that we will have a 
fixed set of instrumentation available,” 
Faubert says. “It will be used by the cus- 
tom-products operation where that group 
can add instrumentation, particularly an- 
alog, at customers’ requests. We’re try- 
ing to get up to speed to be able to select 
and integrate VXI boxes into the main- 
line system.” O 
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ive-year plans are helpful 
corporate strategic-plan- 
ning tools, but it’s doubt- 

= | ful that many of them are 
as detailed, involve as many people, or 
are as public as those that guide Ana- 
log Devices Inc. They force Analog to 
analyze what kind of company it is and 
should be, and they also force 
a consensus commitment 
among senior managers. The 
current version, covering 
1988-1992, is the fourth. It 
embodies ideas from 150 peo- 
ple on 16 committees and 
task forces and was almost 
two years in the making. 

Something else about the 
plans: they seem to help stim- 
ulate growth at Analog. 
Since the company wrote the 
first one in 1972, revenue 
growth has averaged about 
25% a year—from $15.6 mil- 
lion that year to $439 million 
for fiscal 1989, which ended 
last Oct. 31. 

Not all the plans have met 
all the goals of the Norwood, 
Mass., manufacturer of ana- 
log and digital signal-processing prod- 
ucts—primarily integrated circuits. 
The most painful and glaring failure 
was the anemic growth performance of 
the company in 1985 and 1986, says 
Ray Stata, chairman and president. 

With the plan calling for revenue 
growth of 27% and 12% in those years, 
the actual increases were just 3% and 
4%, Stata attributes the low growth to 
“an unusually violent boom-bust cycle 
of semiconductor production and inven- 
tory accumulation.” 

As the driving force behind the five- 
year-plan concept, Stata says that he 
has been pivotal in formulating and ex- 
ecuting the schemes. However, his in- 
put has diminished over time as he has 
deliberately involved more senior plan- 
ners. “But the CEO has an important 
role in setting expectations for the 
planning process,” Stata says. “Equal- 
ly important, when the plan is finished, 
the CEO has a unique responsibility to 
communicate the plan,” both inside and 
outside the company. 

There are 11 major objectives in the 
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current program. A key one is revenue 
growth of 20% per year and return on 
capital of 15%, both figures outpacing 
the industry average. Achieving the 
revenue-growth goal would make Ana- 
log Devices a $900 million corporation 
in 1992. 

Some of the plan’s other objectives 


a) AMIE me 


aren’t as easily measured but are no 
less important, Stata says. Those in- 
clude meeting employee expectations 
for employment security and personal 
growth; achieving excellence in low- 
cost, high-volume manufacturing; and 
achieving continuous organizational 
learning and improvement. 

The foundation for the plan was laid 
almost two years before it was fin- 
ished, with formation of a strategic 
planning committee. The early meet- 
ings were essentially brainstorming 
sessions among top management to de- 
termine corporate objectives “and iden- 
tify the significant things we had to 
change as a company—the imperatives 
for change,” Stata says. 

The strategic planning committee 
spun off task forces, which were 
charged with addressing, among other 
issues, human resources, quality im- 
provement, and diversification. The 
task forces in their turn have evolved 
into several standing bodies, including 


by Lawrence Curran 


groups on business planning, human 
resources, and information systems, 
plus a quality-improvement steering 
committee. They meet at least once a 
quarter to monitor progress. 

The “imperatives for change” that 
grew out of the current plan included 
recognition that the company needs to 
penetrate new markets without losing 
its leadership in those it dominates; be- 
come both a product innovator and low- 
cost producer; and improve in custom- 
er performance ratings. 

Becoming a low-cost manufacturer 
involves a fundamental change and di- 
rectly affects the firm’s ability to crack 
new markets, company executives say. 
Historically, Analog’s propri- 
etary-products business has 
involved high-performance, 
relatively high-priced linear 
and mixed-signal ICs pro- 
duced in much lower volumes 
than are digital circuits like 
dynamic _random-access 
memories. Consequently, the 
firm had assigned relatively 
low priority to economical 
high-volume manufacturing. 

But that’s changing as the 
company moves to provide 
components that are used in 
consumer audio and video 
equipment as well as in disk 
drives, all of which must be 
produced in high volume at 
competitive prices. 

Another of the plan’s ob- 
jectives resulted in the for- 
mation of a quality-improvement pro- 
gram. That goal grew out of the com- 
pany’s recognition that although Ana- 
log Devices may be the market-share 
leader in a number of product catego- 
ries, “we didn’t stand out in the minds 
of our customers as leaders in quality 
and service,” Stata says. 

The quality push was actually 
launched before the current plan was 
written. But Analog has seen fit to 
make quality improvement one of the 
plan’s 11 objectives: to achieve leader- 
ship in vendor ratings as measured by 
on-time delivery, low rejection rates, 
and overall responsiveness to custom- 
ers’ wishes. 

Finally, while some may wonder how 
the five-year plans affect Analog’s 
competitive position, Stata points out 
that the amount of market, technology, 
and product analysis that goes into the 
plans can’t help but make the company 
a stronger competitor. He reasons that 
if the plans are sound “and we meet 
our objectives, we'll be addressing the 
competitive issues as well.” O 
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Haris Semiconductor 
EXpaNNGINg, YOUN 
orizons in signal 


processing and control 


Today, signal processing and control means much more to you than 
it did just a few years ago. Increasingly sophisticated applications are blurring 
the boundary between signal processing—both analog and digital—and data 
processing. And your future designs are certain to require further integration 
of these functions. | For The New Harris Semiconductor—a company 
combining the strengths of Harris, GE, RCA and Intersil—signal processing 
and control is both our heritage and our future. # We understand the 
myriad requirements of designing products for the real world. That's why we 
specialize in providing both performance and application oriented solutions to 
your design problems. At many levels of integration from discrete semi- 

No matter what your signal processing 














conductors to systems ona chip. 
and control requirements—from DC to microwave frequencies, from low 





power consumption to high speed operation, from precision input to high 
power/high voltage output—The New Harris Semiconductor has what you 
need. With a full range of amplifiers, switches, opto-isolators, discrete power, 
smart power, data acquisition, logic, digital signal processing, microprocessors 
and microcontrollers. And our expertise in analog and digital lets us put them 
both together to meet your most complex system requirements. 
signal processing and control, The New Harris Semiconductor is what your 
vision of the future demands. Today. (@ | For more information and a free 
1989 calendar call, toll-free, 1-800-4-HARRIS, Ext. 1989. (In Canada, 
1-800-344-2444, Ext. 1989.) 
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TUCSON, ARIZ. 

urr-Brown Corp. always did 

march to a different drum- 
mer. In part that’s because the 
components maker has been do- 
ing business since 1956 far out 
of the geographic mainstream, 
down the road from Phoenix 
and nearly 1,000 miles away from Silicon 
Valley, and partly because the firm’s 
products aim at uncrowded niches. One 
result of the path blazing is near-anonym- 
ity: despite an enviable record, Burr- 
Brown is one of the least-known chip- 
based firms. 

The company has parlayed its specialty 
in linear-conversion devices and the data- 
acquisition equipment that uses them 
into sparkling annualized growth rates. 
For much of the decade they’ve exceeded 
20%. Burr-Brown even sailed relatively 
unscathed through the downdraft that 
drove most chip firms deeply into the red 
in 1984-85. And now with its basic stand 
established, it is adding a new arrow to 
its quiver. As is typical with the firm, it is 
taking a basic tactic—spin-offs—and giv- 
ing it a twist. 

Not that the company appears to need 
anything new. Net income in 1988 was 
$11.5 million on nearly $177 million in rev- 
enue, both records. “They’ve built a good, 
solid company,” says Raj Rajaratnam, fi- 
nancial analyst at New York’s Needham 
& Co. He says, and other analysts who 
track the firm agree, that “Burr-Brown 
usually does things its own way.” 

Rajaratnam is most impressed with 
Burr-Brown’s success in international 
markets. He points to Japan, where it has 
more than a third of its sales. “It’s done 
the best job there of any U.S. chip compa- 
ny,” he says. Pacing the company’s Japa- 
nese action is a digital-to-analog chip for 
compact-disk players, accounting on its 
own for some $25 million or 75% of its 
market. In the wings, awaiting the pre- 
dicted takeoff of digital audio tape, is an 
analog-to-digital unit, the PCM78, that 
could be as successful as its CD mate. 

Moreover, the company’s customer ros- 
ter of the largest Japanese consumer- 
electronics houses makes it even more 
unusual among U.S. chip-based firms. 
Since it started selling in Japan in 1975, it 
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THE QUIET MONEY MAKER 
SPINS OFF STARTUPS ITS OWN WAY 


Burr-Brown’s inside ventures get into the black in a hurry 


has gone about its work quietly, 
with no complaints about Japa- 
nese trade barriers or national- 
" istic buying practices. It has 
done nothing unusual—it di- 
vines customer needs early, 
works closely with them, and 
delivers quality products on 
time—but it has done them well. A major 
reason, says president and chief execu- 
tive officer James J. Burns, is that “it’s 
always a Japanese national [from Burr- 
Brown] sitting across from those Japa- 
nese customers.” 

Not content to rest on those laurels, 
Burr-Brown is turning to another ap- 
proach to spur growth from new busi- 
nesses. Using so-called intrapreneurship, 
it involves helping employees with new 
ideas to spin off companies that will ex- 
ploit them. The point is to keep those em- 
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ployees from leaving to do their own 
thing. If they stay, the parent company 
can share the fruits of their ingenuity. 

The technique has been tried elsewhere 
with varying degrees of success; charac- 
teristically, Burr-Brown is doing it with a 
twist. It launched successful spin-offs—in 
personal-computer expansion boards, spe- 
cialty power supplies, and modems and 
multiplexers—between 1983 and 1986. 
Now a fourth, in communication net- 
works, is being prepared for launching. 

One difference from other companies’ 
inside spin-offs, which usually take a 
while to show profits, is that all three of 
Burr-Brown’s went into the black about 
18 months after startup. Although their 
total sales volume is still only about $11 
million, the signs are pointing to a rapid 
climb, says Burns. 

The main problem with intrapreneurial 


Checking the latest product of Intelligent Instrumentation Inc., a Burr-Brown venture, are Jim 


Burns, left, president of Burr-Brown, and Gene Tobey, president of the new venture. 
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A TOUGH NEW 
TWO-CHANNEL FIELD RECORDER 
WITH THE POWER OF 
ASTRO-MED’S NEW TECHNOLOGY" 


*Astro-Med’s New Technology elim- 
inates the pen, eliminates the pen 
motor, eliminates most of the mov- 
ing parts and 99% of recorder prob- 
lems. It’s the ideal design for a field 
recorder. Our new Dash II model MT 

t assures reliability and accuracy under 

P* the most brutal field conditions— 

" shock and vibration, heat and cold, 

and cruel chemical atmospheres. And 

it produces the clearest, sharpest 
tracings you have ever seen—on low 
cost thermal paper. 
Compact & Lightweight; Only 
32 Lbs. With Batteries 
Battery/AC/or 12 VDC 
DC to 500 Hz Full Scale 
Real Time Frequency Response 
Prints Time and Date 
Separate or Overlapping Channels 
Proven Reliability—Full 2-Year 
Warranty 
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Astro ‘Med, Inc. 


Astro-Med Industrial Park 

West Warwick, Rhode Island 02893 
(401) 828-4000 Toll Free 800-343-4039 
Telex No. 710-382-6409 

Fax (401) 822-2430 


Choose from our complete family of New Technology recorders for your particular application. 





Mode! MT-9500 records eight full 40 mm wide chan- Model MT-8800 records eight 20 mm channels to Model MT-8500 records eight 20 mm channels, 

nels with frequency response from DC to 5 KHz real 5 KHz real time, full scale. Features zero chart drift, | expandable instantly to 200 mm for easy com- 

time, full scale on low cost thermal paper. Data cap- high-contrast sharp tracings, and separate or over- parative waveform analysis. Minimal front panel con- 
ture capability includes “instant slow motion replay.” lapping channels. Ideal for Cath Lab, ICU, OR as trols and compact design. Ideal for host operations, 
Channels may be overlapped to facilitate com- well as general industrial recording. dedicated long-term monitoring, and portable field 
parative waveform analysis. applications. 
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nim At ADVANT EST, the ee is to develop and deliver 
® spectrum analyzers as general tools for measuring virtually : 

















‘ any quantity or phenomenon that can be viewed in the 
than just spectrum analysis. They feature such convenient 
built-in tracking generator enables: wide-dynamic-range 

on-the-mark 
ments provide not only highly accurate data, but enable 


. , frequency domain. The key to high spectrum purity is - 

‘in-house developed YIG (yttrium-iron-garnet) technology. 

analyzers functions as frequency counting, direct-reading field 

strength measurement, interference noise;measurement, 

measurement of the frequency response of filters and 

amplifiers. In addition, phase and group delay measure- 

7 : i = a multifaceted approach to the measurement task as well, 
Sig na rs | na ysis thereby improving the reliability of measurement results. 
The bottom line for the user is a powerful arsenal of 


kaa ADVANTEST spectrum analyzers offer much more 
occupied bandwidth measurement, and automatic measure- 
e iver ment of adjacent channel leakage power. The use of a 
frequency-analysis tools that wpe the right answers, 
accu racy. in a highly usable form. | 
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HOW MIKE BENNETT PLANS TO GUIDE 
INTERLAN’S SKYROCKETING GROWTH 


He wants to leverage the company’s in-house talent to expand into software 


BOXBOROUGH, MASS. 
Wis Michael Bennett 
joined Interlan Inc. early 
last year as vice president for 
operations, he felt as if he were 
hitching a ride on a rocket. 
That’s understandable: the com- 
pany’s fortunes were zooming. 
Revenue had grown at more than 40% an- 
nually for several years. 

The rocket is still climbing, but now 
Bennett, the new president and chief ex- 
ecutive officer, is steering and he’s intent 
on breaking through the $50 million barri- 
er and soaring on to $100 million in annu- 
al revenue. 

Bennett, 37, was recruited by his prede- 
cessor and friend, Michael Barker. It had 
been Barker’s intention for some time to 
leave the company after turning the busi- 
ness around. That done, he brought Ben- 
nett aboard in January 1988. The plan from 
the start was for Bennett to take over at 
Interlan, a supplier of local-area-network 
products that integrate computer systems 
shared by departmental work groups. 

Barker’s task was the result of a slow- 

down that afflicted Interlan a few years 
after the company was founded, in 1981. 
At first Interlan had taken off fast, but 
within four years growth had slowed seri- 
ously enough for the company to start 
casting about for a corporate parent. It 
found one in Micom Systems Inc., a Simi 
Valley, Calif., provider of local-area- and 
wide-area-network products. Micom ac- 
quired Interlan early in 1985. 
PRIVATE AGAIN. But Bennett says the 
marriage was never a happy one, largely 
because it stifled the entrepreneurial 
spirit that had pervaded the original, in- 
dependent Interlan. Part of his current 
aim is to nourish that spirit, which was re- 
vived when Interlan was bought last Sep- 
tember by Odyssey Partners, a New 
York-based investment firm that re- 
turned it to its privately held status. 

Before coming to Interlan, Bennett, a 
fourth-generation Texan with traces of 
his native accent still peppering his 
speech, was a general manager at Tandy 
Corp. in Fort Worth, Texas. In addition, 
he has 12 years of general- and manufac- 
turing-management experience at Digital 
Equipment Corp., acquired in various 
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DEC facilities in New England, 
Phoenix, Scotland, and West 
Germany. 

For some of those years 
Barker and Bennett worked to- 
gether at DEC. They discovered 
their skills and temperaments 
were different but complemen- 
tary. “Mike is a fantastic guy,” Bennett 
says. “But he’s a one-man show, and his 
view at Interlan was short-term. He’s a 
turnaround guy and he had a short-term 
contract. His focus here was on what deal 
we can do this week with what original- 
equipment manufacturer. That’s what 
the company needed.” 

Now that Interlan is back on its feet, 
the company needs someone who, in con- 
trast to Barker, takes a long-term view. 
That’s Bennett’s forte. ‘My style is to 


Bennett: ‘My style is to create a Company 
people feel they can grow with.’ 


create a company people feel they can 
grow with,” he says. “I want to pay at- 
tention to the company environment and 
make it a good place to work. I’m not a 
one-man show.” 

He says his approach encourages peo- 
ple to rise into the ranks of management, 
“because they can regard Interlan as 
their company, not Mike Barker’s compa- 
ny. I want to make Interlan more than a 
quick stop in a career progression.” 
LINING UP. To assist in that aim, Bennett 
recently organized Interlan’s widely var- 
ied products—there are 500 to 600 of 
them—into three lines: hardware-plat- 
form, network-management, and soft- 
ware products, each of which is headed 
by a product-line director. The three di- 
rectors have gross-margin goals to meet, 
plus responsibility for deploying engi- 
neering resources to meet product time- 
tables and developing the following 
year’s financial plan. 

On the financial front, Interlan had $382 
million in revenue when it went private n 
fiscal 1988. The company will complete its 
fiscal year 1989 on March 31 at about $55 
million, well above the revenue goal of 
$44 million. Bennett expects growth rates 
of between 30% and 35% in the next two 
or three years, which would easily bring 
the company through the $100 million pla- 
teau in 1992. 

During that period, Bennett would like 
to see Interlan’s image evolve. Currently, 
it’s best known as a provider of low-end 
networking-hardware boards. He thinks 
it can build on that. ““We have some ex- 
ceptional talent on the software side of 
the house,” he says, “and we’re begin- 
ning to develop a more specific approach 
to leveraging software sales.” 

Toward that end, Interlan recently in- 
troduced a software product that pro- 
vides a link between Novell Inc.’s 
NetWare LAN and a personal-computer- 
based file server running OS/2 LAN 
Manager software from Microsoft Corp. 
It’s called Interlan LAN Server and it en- 
ables transparent interoperability be- 
tween a NetWare client and the LAN 
Manager server. 

“This is software only,’ Bennett says, 
“and we'll absolutely continue to develop 
this kind of product.” -Lawrence Curran 
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It’s the FPF12000S from Fujitsu, the 

big plasma display with all the fea- 

tures you ve been looking for: 

@ 307mm x 230mm (12” x 9”), screen 
area 

@ 1024 x 768 pixel resolution 

@ 2()-to-1 contrast ratio 

@ Anda viewing angle of more than 
120 degrees 


But, the best news of all is that each 
flicker-free 15” FPF12000S screen is 
available in a CRI-compatible package 
that’s only 90mm (3%”) thick and 
less than 5 kg (11 lbs.), cabinet 
included. 


If you're looking for a big plasma 
display that looks great from every 
angle, you've just found it. To find out 
what it can mean to you, call your 
nearest Fujitsu office. 





FUJITSU MIKROELEKTRONIK GmbH: 

Lyoner StraBe 44-48, Arabella Center 9.OG./A, D-6000 Frankfurt Niederrad 71,F.R. Germany Phone: 069-66320 Telex: 0411963 Fax: 069-6632122 
FUJITSU COMPONENT OF AMERICA, INC.: 

3330 Scott Blvd., Santa Clara, California 95054-3197, U.S.A. Phone: 408-562-1000 Telex: 910-338-0190 Fax: 408-727-0355 

FUJITSU MICROELECTRONICS PACIFIC ASIA LIMITED: 

805, Tsim Sha Tsui Centre, West Wing, 66 Mody Road, Kowloon, Hong Kong Phone: 3-7320100 Telex: 31959 FUJIS HX Fax: 3-7227984 

FUJITSU LIMITED (Electronic Components International Sales Support Div.): 

Furukawa Sogo Bldg., 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan Phone: National (03) 216-3211 International (Int'l Prefix) 81-3-216-3211 
Telex: 2224361 Fax: (03) 215-1961 
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TRACKING JAPAN'S 
ELECTRONICS INDUSTRY 


THE STRUCTURE OF THE JAPANESE ELECTRONICS INDUSTRY 


By Dodwell & Co. Ltd. _ 
Tokyo: Dodwell & Co. Ltd. 70,000 yen; $540 







he increasing value of the 
yen and the lack of growth in 
the formerly dominant consum- 
er electronics sectors is forcing 
changes in the Japanese elec- 
tronics industry. Japanese man- 
ufacturers are pushing their 
low-value-added products off- 
shore and concentrating on making high- 
er-value-added products at home. Import- 
ed products ranging from low-end con- 
sumer gear from newly emerging coun- 
tries to minicomputers and work stations 
from the U.S. have become more compet- 
itive in Japan. 

Meanwhile, other Japanese indus- 
tries—those that are in worse straits be- 
cause they don’t benefit from the con- 
stant stream of new products that keeps 
the electronics industry vibrant—are 
pushing their way into the business. Steel 
manufacturers are now in the semicon- 
ductor business, and chemical and deter- 
gent firms are making optical and mag- 
netic disks. 

This book, by the Dodwell & Co. mar- 
ket-research group, attempts to track and 
analyze such changes through late 1988. 
It also presents a statistical snapshot of 
the industry at that time, along with ta- 
bles charting its growth from 1983 or 
1984 to 1987. 

The book starts off with an overview of 
the industry and a description of the ef- 
fect during the past few years of the ap- 
preciation of the yen. Short sections sur- 
vey the communications sector, including 
new domestic and overseas common car- 
riers and value-added networks; foreign 
companies’ activities in Japan; Japanese 
steel manufacturers entering the elec- 
tronics industry; capital investment; and 
research-and-development investment. 
Then comes a 40-page analysis of Japa- 
nese products with production value ex- 
ceeding 100 billion yen; products with 
very high growth rates; and new prod- 
ucts expected to become significant. 

A large part of the book consists of 
profiles of Japan’s nine electronics firms 
worth a trillion yen; the 36 worth 100 bil- 
lion yen; and 330 smaller firms, in de- 
creasing amount of detail. For the largest 
companies there is a great amount of 
data, including news of recent activities, 
lists of subsidiaries, affiliates, foreign as- 
sociates, and research labs with products 
involved. (IBM Japan Ltd. just made it 
over the trillion-yen line in fiscal 1987, but 
it’s relegated to the second tier in this 
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book and so gets shorter shrift 
than the nine Japanese giants.) 
Tables compare the nine behe- 
moths with each other and with 
13 foreign companies. 

In one sense, of course, much 
of the information in this book 
was out of date before it was 
published. But it does capture the state of 
the industry at a certain point, as its title 
promises. And it should be a useful start- 
ing place for anyone who needs to know 
about Japanese electronics, because it in- 
dicates what kind of information is readi- 
ly available and the sources for it. Some 
parts, such as the convenient English list 
of industry associations, should change 
very slowly. 

Although the book is published by an 
English trading firm, the language ap- 
pears to have been written in a Japanese- 
dialect version of American English. Key 
words seem to be used in their dictionary 
form rather than according to the mean- 


A strong yen and sagging 
consumer business are 
forcing some changes 


ing dictated by the structure of the sen- 
tence in which they are used. Even more 
disturbing are mechanical translations, 
like the one that turned “central process- 
ing unit” into “‘main equipment unit.” 
Most of the text flows smoothly, though, 
and a reasonably intelligent reader 
should not be inconvenienced. 

Also somewhat disturbing is the un- 
questioning acceptance of product cate- 
gories used by the Ministry of Interna- 
tional Trade and Industry and the Elec- 
tronics Association of Japan. As a result, 
all those products that are not strictly 
consumer goods or components are con- 
sidered to be industrial. 

The index gives single-page rather 
than multiple-page references. Firms are 
listed under their English names; the Jap- 
anese name is included in parentheses if 
it’s significantly different. Cross-refer- 
encing is provided for some but not all 
names—anyone who knows only the Jap- 
anese name of a company could get lost 
looking for it. There’s no subject index, so 
a reader who wants to find particular top- 
ics has to look through the table of con- 
tents. —Charles L. Cohen 
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EMOTELY LOCATE YOUR COMPUTER MONITOR 
our computer's monitor can now be located up to 1000 feet 
om your computer with SCREEN SENDER™. Works with any 
TL monitor, color or monochrome. The Transmitter connects to 
our computer's monitor port and the Repeater can be located 
p to 1000 feet away using multi-paired cable. Repeaters can be 
aisy chained for connecting multiple monitors to one computer. 
reat for factory automation, public displays, training environ- 
nents, and remote monitoring. Transmitter and Repeater pair is 
nly $495.00. Call today for more information. 


FREE CATALOG 


* Test Adapters (Socketed LCC/PLCC/PGA) 

* Test Clips (Surfaced Mounted SOIC/PLCC) 
* 150 Types of Prototyping Board Adapters 

*% 125 Types of Programming Socket Converters 
* Many Types of Emulator Pod Converters 

* PGA/PLCC Extraction/Insertion Tools 

# And Much, Much More... 
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Analog Circuit Simulation 
NEW IS_SPICE/386 On 386 PC's, $386 
Outperforms 
Workstations 
Increases Speed 
by 200 - 600% 
Circuit Size 
nearly Unlimited 
Supports 287, 387, 
Weitek 1167/3167 
IS_SPICE runs on all 80x86 PC's for only $95.00: 
Performs Complete AC, DC, and Transient Analyses. 


SPICE_NET, $295: Schematic Entry for any SPICE 
simulator. Automatically makes a Complete SPICE 
netlist. Easy to use Menu Drive program included. 


PRE_SPICE, $200: Monte Carlo Analysis, Parameter 
Sweeping and evaluation. Extensive Model Libraries. 


Intu_Scope, $250: A graphics Post Processor that 
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Tango. Now More Than Ever, 
The Best Value in PCB Design. 


Take a look at the all new Tango Series II. Our pop-up menu 
interface sets a new standard for ease-of-use and productivity. Lay 
out simple prototypes or complex, multi-layer, SMT designs with 
oe 100 new features including user-definable tracks, pads, and 
grids. 

For IBM-PCs and compatibles, Tango-PCB Series II, just $595. 





Save $400 on the eight-socket 280 
Set Programmer, and get superior 
set/gang programming capabilities 
for all EPROMs and EEPROMs up to 
512K. Plus: 

® High-speed algorithms 

= Stand-alone or computer remote con- 


trol operation 
= Full after-sales support from Data |/O® 































































Tango-Route Series II autorouter, just $495. Both include one igi 
yeas updates, ee tech suppor. 3-day money-back une 1-800-247-5700 Tet compretanaive set of wavetorm, operations 
: FREE EVALUATION PACKAGE Ext. 803 poll. Please Write or Call 
sais } 800-433-7801 619-695 619-695-2000 DATA I /O FP P.O. Box 6607 (213) 833-0710 
ACCEL Technologies, 7358 Trade Street, San Diego, CA 92121 intusoft pitt Recta pal A 
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PROTO/FIX/TEST ADAPTORS 










MANYNEWPARTS =/f - | ) a 
VLSI prototype adaptors allow prototyping of devices 7 t s SCHEMATIC CAPTURE TO PCB LAYOUT 


from 24 pin (VRAM ZIP), Shrink DIP, to 256 pin SPARC, j | 7 Mi & RFI, that destroy $695.00 
PLCC, LCC, SLAMPAK, and FLATPAK. Annotated test _. your. Nar ‘dware and erase your ¢@ ata. And our. Before buying EE Designer, FutureNet, PCAD, or 
adaptors for 680X0, 80X86. Stacking memory modules 3 | separate Schematic & PCB editors, check our one CAD 
for up to 16 MBYTE DRAM SIMMS. FIX-80386 to fix | Total Solution. Schematic/PCB editor supports 15 
errata 21 problem in 386 PC’s (causes lockup). All gold hierarchy levels, 50 layer, auto parts package, rat's net, 
Machined pins/most wirewrap panel patterns. Customs rubber banding, 1 mil resolution, unltd trace widths, 
—quick turnaround. GND plane, etc. Optional Auto-Router and GERBER. 
IRONWOOD ELECTRONICS, INC. $75.00 for full function evaluation kit. 
P.O. BOX 21-151 INTERACTIVE CAD SYSTEMS, 2352 Rambo Court, 
ST. PAUL, MN 55121 Santa Clara, CA 95054. * (408) 970-0852. 
(612) 431-7025 
IRONWOOD ELECTRONICS CIRCLE 513 




















power control back to you. 














/ PRICES FROM $436 TO $305 | ' 
DON’T WAIT UNTIL IT HAPPENS, CALL TODAY! 
b PULIZZI_ENGINEERING_ INC. 
3260 S. Susan Street, Santa Ana, CA 92704-6865. 
; (714) 540-4229 FAX (714) 641-9062 
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Ce! Computers and Communications 


Super-natural capacitance. 





Nature endows every object with for decades.We achieve it through surface-mount cases (only 1.6 x 
some capacitance. But to equal intensive RsD programs that begin 3.2 x 1.6mm). 

the 2.2F capacitance that NEChas_ —_ with materials and cover every When you need capacitors 
packed into its 14cm’ Supercaps, phase of design and production. — with exceptional capabilities, 
nature would require 3,100 spheres You can see the results in our come to NEC. We think small to 


the size of planet earth. Supercaps. And our chip tantalum help you think big. For more in- 
Creating large capacitance in Capacitors that offer ratings up to = formation about our innovative 
small cases has been NEC's specialty 6.8uF in the industry’s smallest capacitor lineup, call NEC today. 


For fast answers, call us at: 
Tel:1-800-632-3531. TWX:910-379-6985. Tel:0211-650302. Telex:8589960. Tel: 
040-445-845. Telex:51923. Tel:08-753-6020. Telex:13839. Tel:1-3946-9617. Telex:699499. 
Tel:02-6709108. Telex:315355. UK Tel:0908-691133. Telex:826791. Tel:3-755-9008. Telex:54561. 
Tel:02-522-4192. Telex:22372. Tel:4819881. Telex:39726. Tel:03-267-6355. Telex:38343. 
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